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Cast Iron, Malleable, 
Bronze and Steel 












Pipe Fictings 
You can get materials for any piping requirement from Grinnell 
warehouses in the cities listed here. Included are practically every 
type of materials for simple or complex piping installations. At these 
Grinnell branches, experienced engineers will assist you to solve any 
unusual piping problem. 
Grinnell piping products are available from your local Grinnell Pipe Hangers 


jobber. Send for catalogs and remember Grinnell “whenever Piping 
is involved”. 
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Atlanta 2, Ga. Los Angeles 13, Cal. Providence 1, R. I. 

Charlotte 1, N.C. Minneapolis 15, Minn. St. Louis 10, Mo, 

Chicago 9, Ill. New York 17, N. Y. St. Paul, Minn. 

Cleveland 14, O. Oakland 7, Cal. San Francisco 7, Cal. : te 
Houston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash. Welding Stedagp 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


THE NASH ENGINEERING COMPANY! 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Where Heat Must Not Fail 
Install this SAFE Heating Pump 
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Greater savings still are effected by th 
Vapor Turbine in the system, for the reaso 
that this pump operates continuously. |ti 
the only pump that can do this with econ 
omy. Continuous operation means unifor 
circulation, and uniform circulation savel 
steam. 


The Nash Vapor Turbine has but one mov 
ing part, rotating in the casing witho 
metallic contact, and requiring no internd 
lubrication. Quiet, compact, and trouble 
proof. Bulletin A-290 is free on requet 
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| Be MILLION TON COAL SHORTAGE SEEN 


p Fuel Efficiency Drive Can Save 29 Million 
Tens, Says Dr. Sayers at Smoke Prevention 
Association Meeting . . . Organization of 
National Fuel Efficiency Program Explained 
and Names and Addresses of the Coordina- 
tors Given ... Your Cooperation Requested 






























STIMATED PRODUCTION of coal 
r the year April 1944 through 
arch 1945 will fall 38 million 
ns short of the estimated re- 
irements, Dr. R. R. Sayers, Di- 
tor of the Bureau of Mines, 
flared at the annual meeting of 
Smoke Prevention Association 
America held in Detroit last 
th. Dr. Sayers said that the 
Fuels Administration for 
has estimated the national re- 
irement for bituminous coal to 
626 million tons this year, and 
we probably will be able to 
rm out only 596 million tons. The 
eduction goal for anthracite has 
en set at 65 million tons, but ac- 
al production—according to latest 
A figures—will probably be 
arer 57 million tons, he said. 


29 Million Ton Saving 


“The Bureau of Mines believes 
at at least 29 million tons of this 
ortage of 38 millions can be 
ased simply by eliminating the 
ed,” he continued. “In other 
ords, the belief is that industrial- 
mmercial users of coal, aided by 
hnical assistance of the bureau 
dof volunteer engineers from in- 
istry, can cut their fuel needs 29 
illion tons of coal simply by using 
€ equipment on hand more effi- 
ently, by maintaining the equip- 
ent in such a manner that it will 
mn out as much work, or more, 


and still use less fuel. We are aim- 


ing, too, at proportionate savings 
in fuel oil, gas, coke; in fact, all 
the common fuels. It will require 
the help of every person using fuels 
in commercial quantities to meet 
this challenge. The bureau thus 
has formed the National Fuel Effi- 
ciency Section to provide scientific 
and technologic assistance to indus- 
try.” 

The National Fuel Efficiency 
Program, conducted in cooperation 
with the Bureau of Mines, is headed 
nationally by a council of which 
Thos. C. Cheasley, Supervising En- 
gineer, National Fuel Efficiency 
Section, Bureau of Mines, Wash- 
ington 25, D. C., is chairman. The 
other members of this council are 
O. F. Campbell, W. G. Christy, 
C. F. Hardy, H. K. Kugel, L. S. 
Reagan, C. A. Reed, R. C. Johnson, 
R. A. Sherman, A. W. Thorson, 
J. E. Tobey, and J. F. Barkley. 

Coordinators have been appoint- 
ed to conduct the program in va- 
rious areas throughout the coun- 
try; each coordinator is assisted 
by an advisory council. Each co- 
ordinator may plan his campaign 
in the way he feels is best for his 
particular area, so that the organ- 
izational setup for the respective 
areas varies somewhat. In general, 
there will be sub-coordinators, com- 
mittee chairmen, or district chiefs 
each responsible for some _ geo- 
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graphical part of a metropolitan 
area, or the work may be split up 
according to classifications of in- 
dustry and business—all hotels in 
one group, schools in another, etc. 
Under the coordinator for each 
area and his advisory council and 
other assistants come the regional 
engineers who actually call on the 
plants and buildings to explain the 
program, ask for cooperation, check 
the opportunities for fuel savings, 
etc. There is to be a “waste chaser” 
appointed in each plant or building 
who will be charged with promot- 
ing fuel conservation efforts in that 
particular plant or building. 


A Voluntary Effort 


It cannot be stressed too strongly 
that the entire National Fuel Effi- 
ciency Program is a voluntary ef- 
fort—the coordinators, their ad- 
visory councils, the regional engi- 
neers, and the others all serve 
without pay. 

Mr. Cheasley told the members 
of the Smoke Prevention Associa- 
tion that he felt sure that if the 
necessity for the fuel efficiency 
program and an explanation of 
its aims are personally carried to 
the executives of industrial and 
commercial establishments and are 
properly presented, that “there will 
be no need to worry about their 
participation.” He urged each mem- 
ber of his audience to make direct 
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contact with the coordinator in his 
area at the earliest possible mo- 
ment to offer his assistance. 


Names and Addresses of 
Coordinators 


Alabama 

Birmingham Area—Samuel S. 
Williams, Box 659 Ensley Station, 
2316—20th Place, Birmingham. 

Huntsville Area—Louis Graben- 
steder, 313 Williams St., Hunts- 
ville. 

Mobile Area—Gerald L. Leff, 
706-708 S. Washington Ave., Mo- 
bile. 

Tuscaloosa Area—John M. Gal- 


lalee, ©“ University of Alabama, 
University. 
Arizona 
Phoenix Area—S. S. Headman, 
Phoenix. 
California 


Fresno Area—Gerald E. Chess, 
% Pacific Gas & Elec. Co., Fresno. 
San Bernardino Area—R. L. 
Hummer, 2201 Arrowhead Ave., 
San Bernardino. 
Colorado 
Denver Area—Frank H. Prouty, 
Exchange Bldg., 10th Floor, Den- 
ver. 
Connecticut 
Hartford Area—Henri B. Van 
Zelm, 11 Asylum St., Hartford. 


Delaware 
Wilmington Area— Robert P. 
Schoenijahn, Industrial Trust 


Bldg., Wilmington. 
District of Columbia 

Washington, D. C. Area—H. K. 
Kugel, District Bldg., Washington. 

Florida 

Jacksonville Area—Charles H. 
Denniston, 805 Hogan St., Jack- 
sonville. 

Miami Area—Norman C. Ascher, 
Miami Builders Exchange Bldg., 
Miami. 

Tampa Area—G. P. Patterson, 
P. O. Box 2971, Tampa 1. 

Georgia 

Brunswick Area—A. T. Harri- 
son, “% The Public Service Co., 
Brunswick. 

Idaho 

Boise Area—O. E. Strawn, 824 

Idaho St., Boise. 
Illinois 

Chicago Area—W. D. Langtry, 
307 N. Michigan Ave., Chicago 1. 

Decatur Area—Lyle E. Boyd, % 
Victory Ordnance Plant, Decatur. 

Mendota Area—E. A. Field, Jr., 
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¢% Coneo Engrg. Works, Div. of 
H. D. Conkey & Co., Mendota. 


Peoria Area—Wm. F. Biggs, % 
Hiram Walker & Sons, Inc. Peoria. 
Indiana 

Evansville Area—Claude Wertz, 
900 E. Columbia St., Evansville. 

Lafayette Area—W. T. Miller, 
Purdue University, Lafayette. 

Muncie Area—Guy T. Henry, 
300 E. Main St., Muncie. 





Iowa 
Cedar Rapids Area—John M. 
Drabelle, ©“ Iowa Elec. Light & 


Power Co., Cedar Rapids. 

Davenport Area—Einar Winholt, 
©, Deere and Co., Moline, IIl. 

Des Moines Area—Eugene O. 
Olson, 102 Service Bldg., Iowa 
State College, Ames. 

Mason City area—D. A. Davis, 
¢% Northwestern States Portland 
Cement Co., Mason City. 

Sioux City Area—Edward M. 


Lewis, 208 Wright Bk 
Nebraska St., Sioux City 


Kansas 
Manhattan Area—Lin: 
er, “% Kansas State Coll; 
hattan. 
Pittsburg Area—Albe: 
lard, P. O. Box 604, Pitt 
Salina Area—Wnm. F. | 
304 N. Santa Fe St., Sal 
Wichita Area—P. W 
204 N. Waco Ave., Wich 
Kentucky 


Lexington Area—C. § 
¢ University of Kentucky) 
ton. 

Louisiana 

Baton Rouge Area—! 
Dennis, 416 Louisiana 
Bank, Baton Rouge. 


Maryland 
Baltimore Area—James 


Kay, Municipal Office Bldg., Room 


321, Baltimore. 
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Massachusetts 

poston Area—David A. Chap- 

an, 17 Court St., Boston 8. 
Michigan 

Detroit Area—P. W. Thompson, 
"0 Second Ave., Detroit 26. 

Kalamazoo and Three Rivers 
4rea—Howard R. Limbacher, 763 

Vine St., Kalamazoo. 

‘Lansing Area—C. C. DeWitt, ~ 
fichigan State College, East Lans- 
ng. 

Minnesota 

Duluth Area—John McCabe, 30 
’ Superior St., Duluth. 

Rochester Area—Elmer W. An- 
jerson, “¢ Geo. A. Hormel & Co., 
Austin. 

Twin Cities Area—Henry G. 
Lykken, 1611 Central Ave., Min- 
eapolis 13. 

Mississippi 

Greenwood Area—B. Y. Buckley, 
«, Greenwood Elec. Light & Water 
Plant, Greenwood. 

Missouri 

Columbia Area—Sam F. Dalton, 
15 N. Fourth St., Columbia. 
Kansas City Area—Melvin P. 
Hatcher, “. Kansas City Water De- 
partment, Kansas City. 

St. Louis Area—Richard F. 
Wood, 407 N. 8th St., St. Louis. 

Nebraska 

Grand Island Area—C. W. Bur- 
lick, % City Water, Light & Ice 
, Grand Island. 

Hastings Area—Andrew S. Reiff, 
*, City of Hastings Water & Light 
Dept., Hastings. 

Lincoln Area—R. H. Stebbings, 
© The Telephone & Telegraph Co., 
Lincoln, 

Omaha Area—Larry Shomaker, 
quila Court Bldg., Omaha. 

New Hampshire 

Concord Area—Warren B. Gif- 

ord, 795 Main St., Laconia. 
New Jersey 

Jersey City Area — Wm. G. 

Christy, Court House, Jersey City. 
New Mexico 

Albuquerque Area—Hugh Munn, 

N. First St., Albuquerque. 
Carlsbad Area—E. A. Roberts, 
uty Clerk, City of Carlsbad, Carls- 








New York 
Buffalo Area—James F. Breuil, 
°67 Northampton St., Buffalo. 
New York Area—Earl C. Payne, 
% Consolidation Coal Co., 30 
Rockefeller Plaza, New York. 


Rochester Area—L. O. Angevine, 
Sagamore Hotel, 111 East Ave., 
Rochester 4. 

North Carolina 

Durham-Raleigh Area—Wm. M. 
Wallace II, 111 Corcoran St., Dur- 
ham. 

Ohio 

Cincinnati Area—Carl! J. Kiefer, 
26 E. Sixth St., Cincinnati. 

Cleveland Area—James H. Her- 
ron, 1360-1364 W. Third St., Cleve- 
land. 

Columbus Area—Harry E. Nold, 
Room 214, Lord Hall, The Ohio 
State University, Columbus 10. 

Dayton Area—A. W. Kimmel, 20 
Keowee St., Dayton. 

Springfield Area — Lincoln F. 
Kielsmeier, ©, Ohio Edison Co., 
Springfield. 

Oklahoma 

Duncan Area—A. D. Stoddard, 
©, Halliburton Oil Well Cementing 
Co., Duncan. 

Muskogee Area—Fred G. Beck- 
man, © Muskogee Iron Works, 
Muskogee. 

Oklahoma City Area—Guy B. 
Treat, Box 995, Oklahoma City 1. 
Tulsa Area—L. W. Crump, “% 
Oklahoma Natural Gas Co., Tulsa. 
Pennsylvania 

Allentown Area — Robert E. 
Moyer, Jr., ©. Heilman Boiler 
Works, Allentown. 

Altoona Area—Layton A. Clugh, 
204 E. 22nd Ave., Altoona. 

Erie Area—Robert T. Sternberg, 
©, Hammermill Paper Co., East 
Lake Road, Erie. 

Philadelphia Area—Merrill F. 
Blankin, 1124 Spring Garden St., 
Philadelphia 23. 

Pittsburgh—Henry F. Hebley, 
P. O. Box 146, Pittsburgh 30. 

Rhode Island 

Providence Area—E. F. Walsh, 

51 Westminster St., Providence. 
South Carolina 

Spartanburg Area—E. M. Wil- 
liams, ° Clinchfield Coal Co., 
Spartanburg. 

South Dakota 

Aberdeen Area—Frank E. Wyt- 
tenbach, ©. Aberdeen City Schools, 
Aberdeen. 














Tennessee 
Chattanooga Area—J. Marshall 
Johnson, 702 Power Bldg. Chat- 
tanooga. 
Kingsport Area—John Callan, © 
Tennessee Eastman Corp., Kings- 
port. 
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Knoxville Area—Roscoe W. Mor- 
ton, © The University of Ten- 
nessee, Knoxville. 

Memphis Area—C. J. 
P. O. Box 162, Memphis 1. 

Texas 

Amarillo Area—Edwin Snook, °, 
Amarillo Gas Co., Amarillo. 

Austin Area—Carl J. Eckhardt, 
Jr., “> The University of Texas, 
Austin. 

Corpus Christi Area—Nat. W. 
Hardy, 1014 Nixon Bldg., Corpus 
Christi. 

Dallas Area—Frederick W. Rabe, 
3105 Cornell Ave., Dallas 5. 

Fort Worth Area—Richard K. 
Werner, W. T. Waggoner Bldg., 
Fort Worth. 

Houston Area—W. A. McDonald, 
¢. Houston Lighting & Power Co., 
Houston 1. 


Gaskell, 


Keltys Area—M. M. Massey, 
P. O. Box 2, Keltys. 

Utah 
Ogden Area—A. J. Forbess, 


First Security Bldg., Ogden. 

Salt Lake City Area—E. M. 
Naughton, Jr., ©“. Utah Power & 
Light Co., Kearns Bldg., Salt Lake 
City. 

Virginia 

Richmond Area—Fred Q. Saun- 
ders, State Office Bldg., Richmond. 

Roanoke Area—D. J. Howe, % 
Norfolk & Western Railway Co., 
Roanoke 17. 

West Virginia 

Bluefield Area—Harry S. Slocum, 

4 Whitethorne Lane, Bluefield. 
Wisconsin 

Appleton Area—Burt A. Post, 
843 E. North St., Appleton. 

Fond du Lac Area—Thomas J. 
Whalen, 91—8th St., Fond du Lac. 

Milwaukee Area — Parker A. 
Moe, 3713 W. Branting Lane, Mil- 
waukee. 

Wyoming 

Casper Area—J. M. McIntire, 

Northern Utilities Co., Casper. 
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Sam Lowis' Page 


In this regular feature, informal comment on heating, piping. and 
air conditioning problems and their solutions is given-at the 
§ request of the editors — by Samuel R. Lewis, consulting engineer. 
and a member of HPAC’s board of consulting and contributing editors 








Mansy YEARS ago I went whole- 
heartedly off the “or equal” stand- 
ard in writing specifications. Hard- 
ly anything in this unfortunate 
world is the equal of anything else. 
No good salesman of pedigreed 
equipment used in the heating, 
ventilating, and air conditioning of 
buildings will admit that his par- 
ticular equipment is or can be 
equaled by that of his competitor. 
The salesman who claims to have 
the “equal” equipment usually is 
found to be promoting something 
less costly or smaller or less effi- 
cient than the desired standard. 


A consulting engineer is paid for 
engineering advice by the owner. 
He is also paid by the owner to 
furnish protection against accept- 
ance of materials and equipment 
from the contractor that are less 
valuable than those which the 
owner expected to receive when he 
signed the contract. The engineer 
also is obligated to protect the 
contractor against any unfair de- 
mand by the owner. 

Many years ago when designing 
the heating and ventilating equip- 
ment for public schools I adopted 
the rule of specifying for each 
major item a standard make, in- 
sisting that all bidders submit 
tenders based on the named stand- 
ard, and inviting them to bid also 
on any other makes that pleased 
them, stating the difference in 
price from the standard, if any 
difference existed. 

Thus if, upon investigation, it 
appeared desirable to accept a sub- 
stitution either at a higher or lower 
cost, such substitution easily and 
fairly could be arranged at the 
time of entering into the contract. 
A history of many years use of 
this plan shows that frequently the 
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equipment alternately submitted 
was accepted—often at substantial 
savings. 

Since in many states on public 
buildings the lowest bidder must 
receive the contract, this bidder 
could be selected in fairness to all, 
on the basis of the standard equip- 
ment, and if then it appeared wise 
to purchase an alternative material 
the owner, advised by the engineer, 
and cognizant of all the circum- 
stances, could receive the benefit of 
better apparatus or of reduced 
costs. 

This arrangement of the specifi- 
cations has been tested and vindi- 
cated in the Ohio courts. It is 
acknowledged that it removes from 
the general contractor the dubious 
benefit of a secondary competition 
under which profits for himself, not 
shown in the original bidding, could 
be chiseled from his sub-bidders. 

The term “general contractor” 
used herein means any contractor 
who combines the bids of various 
subcontractors. 

It seems fair that the owner 
shall know what makes of material 
shall be furnished for the dollars 
he appropriates and fair that the 
subcontractors shall receive the 
dollars for their equipment that 
were contemplated when their 
prices were assembled by the gen- 
eral contractor. 

A standard substitution clause, 
used many times, is as follows: 

“Certain definite makes of ma- 
terial or apparatus are specified as 
standard. The contractor shall bid 
on the basis of furnishing the 
makes specified. He is invited to 
bid also on any other equal or 
similar makes he may desire to 
substitute, in which event, if it 
is decided by the owner to accept 


Heating, Piping & Air Conditioning, Jv'y 


such substitution, the specifications 
will be amended prior to the awar 
or signing of the written contrac 
Where several makes of materia! 
or apparatus are mentioned, and 
the contractor fails to state in his 
bid that he prefers any particula: 
material or apparatus, the owner 
shall have the right to choose am 
of the makes mentioned without 
change in price.” 


Orn: oF the things which has 
been impressed on the face of i 
dustry by some of the patriot 
regimenters in Washington is that 
the specifications for government 
work must use or must not use « 
tain time-honored clauses and & 
pressions. 

For example, sparing use of th 
term “furnish and erect” as cits 
on one large Army contract is 
my mind constructive and savi! 
in ink and paper. 

Another custom, insisted upon !! 
many housing projects is the use 
of letters and numbers as 
indices, ad nauseam, of which t! 
following is not too exaggerated a! 
example: 

“12. Suspenders 

a. The color must be blue 
1. The blue must be nor 


fading. 

b. The button holes must & 
reinforced 

1. With cotton thread 


twisted left hand 
2. Must be cut wil! 
shears.” 

This results in much confusion 
between the “12” and the “a! 
which frequently is extended ' 
twelve or more items. 
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Jahco is “sold” on air conditioning of 
industrial plants as an aid to production 





Heating and Air Conditioning 
Problems at Busy War Plants 


Jack & HEINTZ, INC., Cleveland, 
Ohio, manufacture equipment for 
the Army Air Forces—generators, 
directional gyro indicators, auto- 
matic pilots, hydraulic surface con- 
trols, gyro horizon indicators, 
starters, etc. The motto of the 
“Jaheo Associates” is “one for all 
and all for one,” and Bill Jack’s aim 
has always been that the organiza- 
ton should operate on the basis of 
the Golden Rule. His philosophies 
if production, management, and la- 
bor relationships have made it pos- 
sible for the associates to work an 
54 hour week and thrive on it, and 
the plants have broken all sorts of 
production and cost records. 
Informality is one of the house 


rules at Jahco, first names being 
used throughout the organization. 
Everyone is an “associate,” from 
Bill Jack and Ralph Heintz to the 
newest floor sweeper. There are 
few if any time clocks (but you get 
the “wolf call” from your fellows 
if you’re late, which is said to be a 
trying experience), and the aim is 
to cut red tape in management and 
labor relations to a minimum. As 
aids to production efficiency, the 
company furnishes (at company ex- 
pense) well-fitted shoes to all the 
associates, because it is felt that a 
man—or woman’s—best work can’t 
be done unless his—or her—feet 
are comfortable. Each of the asso- 
ciates is given a substantial hot 


Heating, Piping & Air Conditioning, July 1944 


meal at noon, again at company ex- 
pense and again for the sake of effi- 
ciency in production. There are 
coffee urns throughout the plants 
and offices, smoking is permitted 
any time and in any place where it 
isn’t dangerous, and rules and reg 
ulations are conspicuous by thei 
absence. Continuous music is pro- 
vided over a public address system, 
which is used also for talks by Bill 
Jack direct from his office, daily 
newscasts, announcements, etc. 
Magazine writers, radio com- 
mentators, and other visitors to 
Jahco have discussed the signifi- 
cance of these and other innova- 
tions on plant output, production 
efficiency, and labor-management 
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relationships. On a recent visit to 
two of the plants, I was interested 
particularly in the air conditioning, 
heating, and ventilating installa- 
tions and jotted down a few notes 
about them. Bob Clark, who is re- 
sponsible among other things for 
the functioning of this equipment, 
showed me around and answered 
my questions, but the following 
notes and comment are my own. 

Sold on Air Conditioning—Jahco 
is apparently “sold” on complete 
air conditioning of industrial plants 
as an aid to production efficiency 
by keeping workers comfortable no 
matter what the weather and the 
heat gains from production equip- 
ment and lighting may be. I got 
the impression that, were it not for 
wartime restrictions and material 
shortages, practically the entire 
plant and the offices would be com- 
pletely air conditioned. Offices 
built before the war are condition- 
ed, and of course there are nu- 
merous air conditioning systems 
serving various rooms and depart- 
ments—such as gage rooms—in the 
plant where controlled tempera- 
tures and humidities are essential. 
For the protection of gages against 
corrosion, humidity must of course 
be limited in the rooms where they 
are kept and used, and tempera- 
ture must be maintained at a con- 
stant value to insure the accuracy 
of the gages. Automatic recorders 
in each such room give a continu- 
ous check of the air conditions 
maintained. 

For cooling and dehumidifying 
air, various makes of refrigeration 
compressors are used, and there are 
also some systems using lithium 
chloride equipment for moisture ab- 
sorption and humidity control. 

Air Distribution—Draftless, even 
air distribution in gage rooms is 
a problem which has been given a 
good deal of attention. In one such 
space, a perforated metal ceiling 
has recently been installed and is 
performing satisfactorily. During 
a test, with incoming air at 68 F 
and a room temperature of 74 F, 
the maximum air velocity found 
anywhere in this room by means 
of a direct reading air velocity me- 
ter was 35 fpm. This method of 
air distribution is also used in a 
final assembly room where low hu- 
midities are carried to prevent 
moisture and rust on parts. 
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Air Recovery—In one of the air 
conditioned plant departments 
where large quantities of various 
solvents were used, it formerly was 
necessary to employ 100 per cent 
outside air to protect the workers 
against the resulting fumes. This 
worked satisfactorily in spring and 
fall, but presented a serious prob- 
lem in winter particularly, as the 
boiler plant must operate at its 


* * * 


HPAC’s editor recently visited two 
of the Jack & Heintz plants at 
Cleveland, where the “Jahco as- 
sociates” manufacture a number 
of products which contribute to the 
air power of the United Nations. 
The heating and air conditioning 
problems at these plants are typ- 
ical of those encountered in indus- 
try, and the methods of solving 
them are of general application. 
. . « Of interest is the method of 
cleaning air filter units in the pro- 
duction department's continuous 
degreaser, coating the filters in 
the spray painting department, use 
of air recovery equipment to allow 
recirculation of air and thus re 
duce steam requirements in win- 
ter and refrigeration requirements 
in summer, perforated ceiling air 
distribution in a gage room, and 
continuous slot ventilation of plat- 
ing tanks . . . Imbued with the in- 
formal atmosphere of the Jahco 
organization, the writer has made 
these notes on some of the things 
seen during his visit quite informal 


* * * 


maximum capacity to meet plant 
heating and production steam re- 
quirements. Furnishing steam to 
heat excessive quantities of ven- 
tilation air was practically an im- 
possibility with the available boiler 
capacity. In summer, the large load 
due to outside air taxed the avail- 
able refrigerating capacity. 

The situation was corrected by 
the installation of air recovery or 
odor adsorption equipment of the 
activated carbon type. Air from 
the department is passed through 
canisters of activated carbon (at the 
rate of 15 cfm per canister), which 
adsorb the solvent fumes, and the 
air is then recirculated for re-use. 
By this means, the outdoor air re- 
quirements for ventilation have 
been reduced materially, thus sav- 
ing steam in winter and refrigera- 


tion in summer. The steam sayin, 
is doubly important, for t). boiler 
plant must operate at pea! joag 
supply the other plant 
ments, as mentioned abov< 

Oil Mist—In a plant of this king 
there are numerous process ye», 
tilation problems which must \, 
solved. For example, some depar. 
ments where high speed m:chining 
is done present the probk f oil 
mist in the atmosphere, which Jea, 
to hazardous working condition: 
damage to the building and egyjp. 
ment, and waste of oil. It 
planned to install electrostatic gj 
cleaners to precipitate the oi! mix 
out of the air and to recover the oj 
for re-use. 

Plating Tank Ventilation—In th 
plating departments, continuous si 
ventilation of the open top plating 
tanks is employed. There are slots: 
on each side of the tanks, whic 
tanks are roughly 3 ft wide | 
4 ft long, with husky ducts leading 
from the slots down through the 
floor and outside. By this means 
the room atmosphere is kept clea 
and healthful. The large quanti- 
ties of air which must enter th: 
building to make up for air take 
out through the slots still present 
a problem, though, especially in the 
winter. Much of it is introduced t 
the building through fan equipped 
heating coils, but a lot of thé 
must find its way in through « 
doors and windows. 

Cleaning Air Filters—The plant 
engineering and production depart- 
ments cooperate in cleaning air fi- 
ters at Jahco. Numerous unit air 
filters of the cleanable type are 
used, and regular readings of press- 
ure drop across the filter banks are 
taken by means of pitot tubes and 
inclined gages. When the pressure 
drop reading indicates that the fi- 
ters need cleaning, the filter units 
are removed and put through the 
production department’s continuous 
degreaser equipment to remove the 
dirt and oil. The cleaned filter 
units are then sent to the spray 
painting department, and are coa’- 
ed with new oil by means of reg’ 
lar production spray guns. The) 
are then again ready for service 

The air filters are put through the 
continuous degreaser just before 
the solution used in the degrease! 
is to be changed. The first time this 
filter cleaning scheme was trieé, 


equire. 
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ew solution had just been put in 
,e degreaser; the production de- 
artment wasn’t too happy about 
ne large amount of dirt removed 
from the filters, so for the sake of 
oq inter-departmental relation- 
ships, the air filters are run 
nrough the degreaser only when 
ne degreaser solution is about due 
for a change anyhow. 


Glass Block Construction—lIn sev- 
tions ral of the buildings, large panels 
ip. Hof glass block construction have 
It: Milifbeen used, but apparently difficulty 
ith drafts, due to cold air flowing 
down across these surfaces, has 
ben experienced in winter. In 
some of the offices, shelves have 
been constructed along these glass 
block walls in an attempt to mini- 
mize the down-flow of cold air, and 
finned pipe radiation has been in- 
stalled a foot or so above floor level 
along the glass block panels to 
counteract the flow of cold air. 




















Sun Screen—Sun screen is used 
on certain of the glass exposed 
areas to minimize sun effect. In 
one of the plant office buildings, 


and in the pilot assembly in this 
plant, the sun screen assists in 
maintaining a uniform temperature 
in summer without excessive prob- 
lems of zoning the air conditioning 
system due to sun heat. 


Unit Heaters—The method of 
heating the plant buildings in gen- 
eral, except for the spaces where 
complete air conditioning equip- 
ment is installed, is by means of 
vertical projection unit heaters. 
Air locks heated by unit heaters 
are provided for loading and un- 
loading trucks in winter, to prevent 
cold drafts in working areas. Steam 
for heating is distributed at 8 to 
10 psi. The boilers serving the 
plant I visited which was con- 
structed before the war are oil 
fired, and those for the plant con- 
structed under wartime restrictions 
have stokers. The new boiler plant 
has few instruments, much to the 
regret of the operating personnel, 
and has to be operated to get the 
steam out in the best possible man- 
ner with the controls and instru- 
ments which are available. 


That Smokestack 


JJ usr FOR the record and with no 
desire to detract from our Seabees’ 
accomplishments, the stack statis- 
tics shown on page 335 of the June 
HPAC should be corrected. 

The photograph shows 12 drums 
make up the stack height. If they 
are standard 50 gal oil drums they 
are 3 ft high each, if 100 gal ap- 
proximately 4 ft, so the stack is 
somewhere between 36 and 50 ft 
high. A comparison with the height 
of the building is a rough check on 
the 36 ft height.—DoONALD G. 
Coomss, Army Service Forces. 


ILLUSTRATION AT margin of page 
335—June issue—36 oil drums— 
over 160 ft high—tsk, tsk, tsk, tsk. 
. Should your face be red! Or 
are you stringing us?—K. MT. 
STEARNS. 
. ~ . 

HPAC’s readers and editors will 
welcome your comments on articles 
published in these pages, and on other 
topics of interest. Address The Ed- 
itor, Heating, Piping & Air Condi- 
tioning, 6 North Michigan Avenue, 
Chicago 2. 


ent 
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Confer on Possible Changes 


In Fuel Oils After the War 


R wean TO the report of the 
conference on possible changes in 


a fuel oil standards (p. 335, June 
m HPAC), it is understandable that 
ie refiners are primarily concerned 


with marketing problems. The 
wider the range of specifications, 
the simpler is the manufacturing 
and distribution of fuel oil. As 
against this, the burner manufac- 
turer seeks close limits on oil char- 
acteristics, so that he can design 
a burner to meet a specific set of 
conditions. It may therefore be 
that a higher wisdom will have to 
act as arbitrator to establish limits 
on the fuel oil grades. 

The Bureau of Standards so far 
has been acting merely as the clear- 
ing agency, serving to correlate the 
several viewpoints and ultimately 
publishing as “standards” the data 
most likely to represent average or 
compromise values. It is probable 






that more cogent authority will 
have to be displayed in what is a 
genuinely complicated situation. 

If the Bureau of Standards does 
not care to undertake the necessary 
investigational work to determine 
logical limits on fuel oil grades, 
then the Bureau of Mines could 
serve admirably well. The scien- 
tific and technical investigations of 
the Bureau of Mines, in coal espe- 
cially but also in other fuels, have 
clearly established that its findings 
are thoroughly dependable and un- 
biased. 

The Underwriters’ Laboratories, 
Inc., also has a deep interest in the 
matter. For years it has been test- 
ing and listing oil burners as suit- 
able for use with certain fuels. Its 
general practice is to certify that 
a particular burner can be used 
safely with a certain fuel, using 
the grades established by the Bu- 
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reau of Standards in its listings. 
Any broadening in these grades 
jeopardizes the significance of the 
Laboratories’ certification. 

Thus there are at least three view- 
points involved. The refiner seeks 
to simplify his marketing problem, 
the burner manufacturer needs con- 
cise data for design, and the under- 
writers strive to reduce fire hazard. 
To complicate this situation, cli- 
matic factors weigh heavily. A dif- 
ference of 20 F in prevailing mini- 
mum temperature means a change 
of 100 per cent in oil viscosity (vis- 
cosity doubles for each temperature 
drop of 20 to 25 F). It appears to 
me that the issue can be resolved 
only by research and investigation, 
of which there has been but little. 
And if the refiner, burner manu- 
facturer, and insurance company 
do not want to depend upon gov- 
ernmental agencies, they can take 
the initiative by a joint technical 
program to arrive at the answer.— 
KALMAN STEINER, member of 
HPAC’s board of consulting and 
contributing editors. 
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Design and Control of 
year ‘round comfort 


Air Conditioning Systems 


“| uz PRIMARY air system was 
illustrated and described in the 
May HPAC, and it was shown that 
while it is not as flexible as the 
reheating system discussed last 
month, it can be used satisfactorily 
in many types of installations 
where the sensible heat ratio under 
maximum load conditions is rather 
high, and in which the character 
of the loads in the various zones 
is about the same as discussed in 
May. For installations such as of- 
fices, apartments, and hotel guest 
rooms where the sensible heat per- 
centage varies from 100 per cent 
down to, roughly, about 65 per cent 
during the summer cooling sea- 
son, the primary system is more 
economical to operate than a 
straight reheating system. On the 
other hand, for installations where 
the sensible heat percentage is al- 
ways low, roughly 70 per cent or 
less, the straight reheating system 
is (as will be shown later) more 
economical to operate than a pri- 
mary system if the maximum 
humidity is to be limited under all 
conditions of sensible load. 


Considerations in Designing 
Primary Air Systems 


The reason that a primary air 
system is limited in its application 
to installations in which the mini- 
mum sensible heat percentage does 
not fall below roughly 65 per cent 
during the summer cooling season 
can be seen by referring to Fig. 5 
(p. 281, May HPAC) in conjunc- 
tion with Fig. 13. There is, of 
course, a very definite relationship 
between the location of the ratio 
line on the psychrometric chart and 
the sensible heat percentage of the 
system. Thus, a sensible heat per- 
centage like 90 per cent would be 
represented by an almost horizontal 
line like 1-2 of Fig. 5. On the other 
hand, if the sensible heat is only, 


Copyright 1944 by William Goodman. 
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PRIMARY AIR 
SYSTEMS 


The basic principles that govern 
the design and control of year 
‘round conditioning systems are 
organized and discussed in the 
series of articles of which this is 
the fifth, and which is devoted to 
the considerations involved in the 
design of so-called primary air 
systems. No attempt is made in 
these articles to show a collection 
of control and equipment arrange- 
ments except insofar as they are 
needed to illustrate the various 
points discussed. Instead, the 
methods of accomplishing certain 
desired results in air conditioning 
systems and the broad basic prin- 
ciples that govern the applicabil- 
ity of different types of condition- 
ing systems and controls are pre- 
sented from a refreshingly new 
viewpoint. Those who are now 
designing and will be designing 
comfort air conditioning systems 
for postwar installation will find 
this discussion timely and practi- 
cal, for no matter what the devel- 
opments of the future, basic prin- 
ciples will always govern. Mr. 
Goodman is consulting engineer 
for the Trane Company, and is 
also a member of HPAC’s board oi 
consulting and contributing editors 


say, 65 per cent of the t 

the ratio line would be rep), 
sented by a steep line like /-». 7), 
important thing in primary air s 
tems, however, is to know the ra: 
of the actual sensible load to +h, 
sensible load under maximum 
ditions. In other words, when +: 
ratio line is like 1-8, what is + 
ratio of the sensible heat load : 
the sensible heat load wher 
line is like 1-2? The answer to this 
question can be found in the char 


of Fig. 13, as explained in 
caption for this chart. For examp 
this chart shows that if the desig 
sensible heat ratio is 90 per cen 
and the minimum ratio line 


represented by 1-8 which is 65 pe 
cent then the sensible load for th. 
conditions represented by line /-i 
is 25 per cent of the sensible load 
for the conditions represented | 
line 1-2. In other words, the pri- 
mary air system whose cycle is })- 
lustrated on Fig. 5 will work sat- 
isfactorily as long as the sensib 
heat load never falls below 25 pe 
cent of the maximum sensible heat 
load for which the system is de 
signed. If the sensible heat load 
falls lower than this, then either 
reheating must be provided or th 
system will go out of control; that 
is, the dry bulb temperature will be 
lowered below point 1. 


Location of Minimum Line 


The location of the minimum lin 
1-8 on Fig. 5 is, of course, limite 
strictly by the location of point ' 
If no reheating is to be provided 
for the primary air, then it is o> 
vious that point 8 must always lit 
close to the saturation curve be 
cause with dehumidification by ' 
frigeration, the air leaving the de 
humidifier will always be nearly 
saturated. After point 8 is lowereé 
beyond a certain location, lars 
changes in its temperature have 
only a slight effect on the slope of 
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the minimum ratio line 1-8. Conse- 
quently, the location of line 1-8 can 
be varied only within rather nar- 
row limits. For most installations 
q sensible heat ratio of approxi- 
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Fig. 13—Chart for determining per 
cent of maximum sensible heat load 
as ratio line deviates from the design 
ratio line. Although the chart is 
drawn for moisture ratios, it can also 
be used conveniently if only the sen- 
sible heat ratio is known. Thus, sup- 
pose the sensible heat ratio at any 
given time is 0.8. Locate the sensible 
heat ratio of 0.8 at the top of the 
chart. Drop down vertically to the 
bottom and find that the correspond- 
ing moisture ratio is 5300. Suppose 
that the design sensible heat ratio 
is 0.9. The design moisture ratio of 
10,600 is found by dropping down 
vertically from the 0.9 point at the 
top of the chart to the scale at the 
bottom. . . . To find the percentage 
of the maximum sensible heat load 
when the actual sensible heat ratio 
is £8 and the design moisture ratio 
is 0.9, proceed as follows: The mois- 




























“Derivation of formula from which 
Fig. 13 was drawn: 


















constant at all times). 
Subtracting [a] from [b], 
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mately 60 or 65 per cent is about 
the lowest that can be obtained 
practically. As has previously been 
shown by means of Fig. 13, most 
primary air systems have as their 


ACTUAL SENSIBLE HEAT RATIO 
90 





DESIGN MOISTURE RATIO, ¢, 


a“ 
ACTUAL MOISTURE RATIO . IN THOUSANOS 


ture ratio corresponding to a sensible 
heat ratio of 0.9 has been found to 
be 10,600. Follow the diagonal line 
for the “Design Moisture Ratio” of 
10,600 until it intersects the vertical 
line of 5300 corresponding to the 
actual sensible heat ratio of 0.8. At 
this point read 45 per cent as the 
“Per Cent of Maximum Sensible Heat 
Load.” This means that at the time 
the sensible heat ratio is 0.8, the sen- 
sible heat load is only 45 per cent 
of the sensible heat load for which 
the system has been designed. In 
other words, when the sensible heat 
ratio is 0.8, the sensible heat load is 
45 per cent of the sensible heat load 
at the time the sensible heat ratio is 
0.9. The moisture load is assumed to 
be the same at both times. . . . The 
derivation of the formula on which 
this chart is drawn is given below* 


Let 
Otte Ae onc ccc ccccces [a] - Q 
ME decttdadeeceds [d] 
Qo Qo 
I i [b] * where P = ratio of actual sensible 
heat load to design sensible heat 
load. 
where Q = actual sensible heat load Also from [b], 
at any given time; Qn = design Qp 
sensible heat load; q = actual EE ee Sere [e] 
ae ratio at any given time; 
- aaa of wanes Wine wy on Substituting {d] and [e] into 
air (approximately 1100 Btu for {¢), and clearing, 
comfort cooling); and W = mois- q— ho 
ture load in lb (assumed to be agar eeocceceseeesoee {f] 
<a 


The chart of Fig. 13 was computed 
by means of this last equation. 


lower limit a sensible heat gain of 
approximately 20 or 25 per cent ot! 
the maximum sensible heat gain for 
which the system is designed. 


Pre-mix and After-mix Systems 


Before describing methods of de- 
termining the quantities of pri- 
mary and outdoor air, it is neces- 
sary to divide primary air systems 
into two types: the pre-mix system 
illustrated in Figs. 4 and 5 (pp. 
280-281, May HPAC) and the 
after-mix system of Fig. 14. In 
the pre-mix system the primary 
and secondary air are mixed ahead 
of the secondary cooling coil. In 
the after-mix system the primary 
and secondary air are mixed after 
the secondary coil. Whether this 
mixing takes place immediately af- 
ter the secondary coil or in the 
conditioned room itself makes no 
difference insofar as this discus- 
sion is concerned. The after-mix 
system will be described because its 
computation is a little simpler than 
the pre-mix system. Exactly the 
same formulas and principles are 
used in the computation of the pre- 
mix system. Once these principles 
are understood, the reader will 
have little difficulty in applying 
them to the pre-mix system. 


In any primary air system, the 
primary air can be a mixture of 
outdoor air and return air. Usually, 
however, the primary air is 100 
per cent outdoor air in order to 
provide the air necessary for venti- 
lating purposes. The secondary air 
can also be a mixture of return and 
outdoor air. Usually, however, it 
is all return air. Consequently, in 
the balance of this article the 
phrases secondary air and return 
air are used interchangeably. 


The after-mix primary air sys- 
tem illustrated in Fig. 14 should 
not be confused with the double 
duct system of Fig. 10, which was 
shown on p. 342 of the June HPAC. 
For a double duct system like that 
of Fig. 10, each duct must be able 
to carry almost the entire air sup- 
ply alone. In the system illustrated 
in Fig. 14, on the other hand, the 
primary air duct is small, being 
sized to carry only the primary air 
supply, which is roughly about 20 
per cent of the total air supplied. 
Similarly the secondary air duct is 
sized to carry only the secondary 
air which would ordinarily be about 
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80 per cent of the total air sup- 
plied. 

When designing a primary air 
system, the ratio line 1-2 for the 
maximum load conditions is first lo- 
cated on the psych chart, Fig. 15. 
Next, in order to control the sys- 
tem through as wide a range of 
sensible heat loads as possible, it 
is necessary to locate the minimum 
ratio line 1-8. Within limits, the 
lower point 8 is located on the 
psychrometric chart, the steeper 
will be the ratio line 1-8. However, 
once point 8 has passed beyond a 
certain point, rather large move- 
ments of point 8 downward will 
have little effect upon the steepness 
of ratio line 1-8. Consequently 
there is little point in lowering the 
temperature of the air correspond- 
ing to point 8 very much with its 
consequent undesirable lowering 
of the temperature of the refrig- 
erant in the evaporator. For most 
installations, it will be found that 
a ratio line for a sensible heat 
percentage of, roughly, 65 per cent 
is about as low as is practical al- 
though in some cases lower per- 








The cycle for the after-mix pri- 
mary air system is illustrated in 
Fig. 15. Under maximum load con- 
ditions, the ratio line is 1-2. Re- 
turn air from the room is cooled 
along a line of constant dew point 
temperature to point 4 by the 
secondary coil. Then the return 
air in the condition represented 
by point 4 and the primary air 
in the condition represented by 
point 8 are mixed, resulting in 
the mixture represented by point 
8 along line 1-2. Whether this 
mixture takes place in the duct 
before the air is supplied to the 
room or whether the primary and 
return air are delivered to the room 
independently and then mixed in 
the room makes no difference inso- 
far as the air computations are 
concerned. 

If, because of a decreasing sensi- 
ble load, the ratio line falls to 1-5, 
the return air would be cooled only 
to point 7 by the secondary coil. 
Return air in the condition repre- 
sented by point 7 would then be 
mixed with primary air in the 
condition represented by point 8, 
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Fig. 14—Diagrammatic illustration 
of after-mix primary air system 
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centages may be satisfactory. 

As has been pointed out, accord- 
ing to Fig. 13 for a design sensible 
heat percentage of 90 per cent and 
a minimum sensible heat percent- 
age of 65 per cent, the system will 
be controllable from sensible heat 
loads varying from full load down 
to 25 per cent of the maximum sen- 
sible heat load. 

After point 8 has been selected 
along ratio line 1-8, the amounts 
of primary and return air to be 
circulated can be computed. The 
computation of these quantities 
will be discussed later. 
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resulting in a mixture like point 6 
on ratio line 1-5. 

If the sensible heat load in the 
room fell so that the ratio line 
of the room was represented by 


1-8, the thermostat would complete- ° 


ly cut off the supply of refrigerant 
to the secondary coil. Return air 
in the condition represented by 
point 1 would be mixed with pri- 
mary air in condition 8, resulting 
in a mixture like 9 along ratio line 
1-8, 

If the sensible heat load fell 
lower so that the ratio line was 
now represented by line 1-10, the 


system would go out of « 


tro] and 

the dry bulb temperatur. jy, the 

room would drop until a pq. 
balance was established. 

To maintain control of the 4, 


bulb temperature under ¢) © eop9;. 
tion represented by ratio | ye 1-19 
it would be necessary eith r to... 
heat the primary air to point ;; 
or to reheat the air mixture ,, 
point 12. During the in 
weather in spring and fall, » 
windows cannot be opened and, Zl 
trol of room temperatures must ) 
maintained under the action » 
their thermostats, then : heating 
of the primary air is essential, |; 
the ratio line for the vari, 
rooms swings to the right of mini. 
mum ratio line 1-8 of Fig. 15, th 
dry bulb temperatures in 
ious zones will drop 
heated primary air is supplied, |) 
fall and spring reheating is ¢. 
sential in those installations wher 
the need of opening windows js; 
be eliminated. 

Notice in Fig. 15 that points ; 
6, 9, and 12 are all located on the 
same horizontal line of constant 
dew point temperature. As long a 
the volume of primary air is a 
constant percentage of the total air 
supplied, the vertical distance be 
tween line 1-4 and line 98-12 is; 
constant percentage of the vertical 
distance between line 1-4 and line 
8-11. 

Quantities of Primary and 

Secondary Air 

The quantities of primary ané 
return air to be circulated can 
computed quite simply. In most air 
conditioning practice today, it is 
customary to compute the latent 
heat gain directly in terms of Btu 
However, the latent heat gaii in 
comfort air conditioning can 
converted directly into moisture 
gain in pounds by dividing the !at- 
ent load by 1040 Btu. After this 
has been done, the weight of pri 
mary air required can be computed 
by means of the following formula 
because in a primary air system, 
the primary air should be capable 
of absorbing the full moisture 
gain: 

W=G, (wi — We) oe 
where W = moisture gain in the col 
ditioned space, lb per hr; 
= weight of primary air ft 
quired, lb per hr; mw, = moisture 
content of room air, Ib per |b & 
dry air; and w, = weight ® 
moisture in primary alr supp!) 

Ib per Ib of dry air. 


the var- 


unless re 
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15—Cycle for after-mix primary 

e dry system of Fig. 14 on psych chart 
COndj. 
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mn}- 
}, the 

Var- 
| Te 
i. In he moisture content w., of the 
 & Mi mary air supply corresponds, of 
here HMurse, to the dew point tempera- 
- eat point 8 of Fig. 15. 

he total quantity of air to be 
ws ivered to the conditioned space 
‘ht BAB, be determined from the differ- 
‘att Hive in the heat content of the air 
ca state 1 and the air in state 3 
S ¢ EM Fig. 15, inasmuch as the total 
ar ut gain of the room must be ab- 
% Hired by the total air supplied in 








» state represented by point 3. 
nsequently the following formula 
n be used for determining the 


E TABLE given below supple- 
ents the four other tables of data 
r the refrigerant ‘“Freon-22” 


total quantity of air for both pre- 

mix and after-mix systems: 
H = G(hi — he) 

where H = total heat gain of the 
room= sum of sensible and latent 
gains, Btu per hr; G = total 
weight of air to be circulated, lb 
per hr; h; = heating constant of 
room air in state 1, Btu per lb 
of dry air; and h. = enthalpy of 
mixture supplied to room, Btu 
per lb of dry air. 

In Fig. 15 the enthalpy hk, of the 
air supplied is, of course, the en- 
thalpy of the air at point 3 on ratio 
line 1-2. : 

After the total and primary air 


and 338 of the June issue of HPAC. 
The text matter with the June 
tables should be referred to when 


quantities have been determined 
by means of the formulas, the 
amount of secondary air to be 
passed through the secondary air 
coil can be determined by subtract- 
ing the primary air quantity from 
the total air quantity. Generally, all 
of the primary air is taken from 
the outdoors. However, if the 
amount of primary air required is 
greater than the amount that it is 
desirable to supply for ventilation 
purposes, then the primary air can 
be made up partly of outdoor air 
for ventilation purposes and the 
balance of return air from the con- 
ditioned space. On the other hand, 
if the primary air required is less 
than the quantity of air needed for 
ventilation purposes, then it may 
be necessary to raise the minimum 
ratio line 1-8, thus increasing the 
quantity of primary air required. 


This expedient is undesirable be- 
cause it decreases the control range 
of the system. However, if the con- 
trol range is only’slightly decreas- 
ed, this expedient is generally the 
simplest and least expensive method 
of obtaining the required quantity 
of outdoor air for ventilating pur- 
poses. Where the quantity of venti- 
lating air cannot be supplied with- 
out seriously impairing the control 
range of the system, reheating will 
be required. 


OMPARATIVE ENGINEERING DATA ON 
:EFRIGERANTS GIVEN IN NEW TABLES 


issues will contain similar data for 
a number of other “Freon” refrig- 
erants, ammonia, methy! chloride, 








ire Hhich were published on pp. 337 using this month’s table. Future and water vapor. 

" “Freon-22”—Theoretical horsepower per cu ft of vapor compressed per min 
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C. E. Lapple Reviews Its Purpose 
and Summarizes Characteristics 


Mis: AND dust have always been 
both a boon and a scourge to man- 
kind. They play a vital role in most 
natural processes such as rain, fog, 
snow, and plant fertilization and 
growth. The universality of dust 
was well summarized by E. R. 
Knowles (9)* in the Transactions 
of the ASHVE: “Dust is all per- 
vasive, everywhere, on land or sea; 
it dwells in the mist, the dew, the 
rain, the snow; in the calm, the 
breeze, the storm; in the air we 
breathe, in the food we eat; in the 
country, in the city, in our high- 
ways and streets; in our mines, our 
habitations, our factories; in all 
manufacturing processes; in the 
smoke from our furnaces.” Every 
cubic foot of “clean” country air 
contains on the order of 1,000,000 
particles of dust larger than 0.1 
micron in diameter and a countless 
number of smaller particles. The 
dust fall in metropolitan areas is 
on the order of 1000 tons per square 
mile per year. 

Due to the increasing interest on 
the ‘part of civic associations in 
smoke abatement in metropolitan 
areas as a result of rapidly mount- 
ing industrialization of such areas, 
the increased emphasis on health- 
ful and sanitary working condi- 
tions, the increased interest in air 
conditioning both for the office and 
the home, the increased utilization 
in industrial production of proc- 
esses involving particulate systems 


*Numbers in parentheses refer to 


bibliography at end of articlk 
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(such spray drying, “fluid 
catalysts,” and vapor phase reac- 
tions), and the more competitive 
nature of industry in which more 
efficient operation as a result of re- 
duction of losses may be an impor- 
tant item in the margin of profit, 
the problem of dust and mist con- 
trol and collection is constantly re- 
ceiving more attention and promi- 
nence (1, 3, 4, 5, 9). 

The purpose of industrial dust 
and mist control may be classified 
into one or more of the following 
general categories. The examples 
in each category are by no means 
complete and are given only 
typical cases: 


as 


as 


Nuisance elimination: The filtra- 
tion of office ventilation air would 
fall into this category, as would 
ventilation systems for purposes of 
general plant cleanliness. Other ex- 
amples include those involving the 
collection of fly ash from power 
plant combustion gases and the re- 
moval of acid mist from sulfuric 
acid system effluent gases to avoid 
a nuisance in the surrounding coun- 
tryside. Local smoke abatement and 
health statutes may play an impor- 
tant role in determining the need 
for dust collection equipment in 
such cases. What would not be con- 
sidered a nuisance in one locality 
may bea serious offense in another. 

Improvement of product quality: 
In certain operations where a prod- 
uct is exposed to gas streams, con- 
taminants entering as a gas dis- 
persoid can have a very detrimental 


effect on product quality 
a particularly vital fact 
manufacture of photogra 
rayon, pharmaceuticals, 
and the contaminants must 
moved from the gas strean 
contact with the product 
place. 

Reduction of equipment 


nance: Siliceous dust entering th 
air intake of an internal com! 
compressor can 


engine or 
havoc with the piston | 
cylinder lining. Another 
lies in the need to minimiz: 
inate dust 
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from pyrites r 
furnace gases prior to their passag 
into the chamber acid system wher 
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dust would plug the Glover t 


and scrubbers as well as « 


nate the “make” acid. It 
be necessary to remove dust 
mist from process gases 

excessive fouling = or 


subsequent heat exchanger equl> 


ment. 
Elimination of a safety 
hazard: Many dusts, part 


siliceous and certain meta! 
such as may arise around 
or drilling equipment and 
metallurgical operations, 
detrimental to health and 
controlled. Other dusts, part 
those of 
flour, may be explosive i! 


to exceed specific concentration 


In the period 1860-1942, 
plosions took a toll of 

killed, over 1200 injured, 
55,000,000 in property ar 
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nt, according to an NFPA pub- 

ation, National Fire Codes for 

¢ Prevention of Dust Explo- 
ons (12). Over half of these ex- 

jjons occurred in the last 20 

ars of this period and averaged 

er $70,000 property damage for 
h explosion. 
Recovery of a valuable product: 
wee Savings may often be 
alized by recovery of dust from 
ver gases and in some cases from 
ntilation gases. Dumping booths 
fer a common example of the lat- 

» Smelter fumes, particularly in 

e case of copper, silver, mercury, 
rsenie, and tin, may represent tre- 

endous values. 

Collection of powdered products: 
his category may well have been 

cluded in the previous one but is 
nique in that the entire plant out- 
yt is in the form of a dust at one 
age or another. Outstanding in 
his group are the manufacture of 
igh purity zinc oxide, carbon 
ack, and spray dried products 
uch as powdered milk, eggs, and 
pap. Pneumatic conveying is an- 
ther operation falling into this 
lass. 

As a prerequisite to the design 
pf industrial control equipment, it 
s necessary to recognize and un- 
lerstand the fundamental proper- 
ies and characteristics of gas dis- 
persoids. 

Particle size: The primary dis- 
inguishing feature of gas disper- 
soids is particle size. The most 
widely used unit of particle size is 
he micron, which is defined as 
1/1000 of a millimeter and is equal 
0 1/25400 of an inch. It is usually 
lesignated by the symbol ,». This 
symbol should not be confused with 
he symbol » for viscosity or with 


“Dust is all pervasive, everywhere, on land or sea... in all 
manufacturing processes; in the smoke from our furnaces”. The 
problem of dust and mist control and collection is constantly 
receiving more attention and prominence, in order to eliminate 





the symbol m,» (millimicron) which 
is often used to designate 1/1000 
of a micron. The particle size of a 
gas dispersoid in the United States 
is usually taken as the average or 
equivalent diameter of the particle, 
though some writers (particularly 


German) specify particle size as 
the radius, often tacitly. 

Another common method of 
specifying particle size is by means 
of mesh size. Screen mesh is de- 
fined as the number of screen open- 
ings per linear inch. The particle 
size specified in terms of mesh then 
means that the particle diameter is 
equal to the aperture of the screen 
of the corresponding mesh. The 
aperture of a screen of specific mesh 
will in turn depend on the wire 
diameter used in manufacturing 
the screen. Two standard series of 
screens are in common use in the 
United States. The aperture and 
wire diameter of the screens in 
these series are given in Table 1. 
The 200 mesh screen, with an aper- 
ture of 0.0029 in. and a wire diame- 
ter of 0.0021 in., has been adopted 
as the standard for both screen 
scales. In the Tyler scale, the aper- 
ture of each successive screen dif- 
fers from that preceding it by the 
ratio 

v2 
and the screen number represents 
the actual meshes per linear inch. 
In the U. S. screen scale the mesh 
designation is only a rounded off 
value of the actual meshes per 
linear inch. A third screen scale, 
I.M.M., is also in use in the United 
States, while in Europe the com- 
mon screen scales are the British 
Standard fine mesh (B.S.S.) and 
the German Standard (D.I.N.) 
(10, 20). It is apparent that the 





nuisances, guard health and safety, reduce maintenance of 
equipment, recover valuable products, etc. . . . Mr. Lapple, of the 
technical division, engineering department, E. I. du Pont de 
Nemours & Co., reviews the purpose of mist and dust control 
and collection in this article (first of a group comprising a com- 
prehensive treatment of the subject), and discusses the charac- 
teristics of mists and dusts. A listing of references is appended 
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use of a mesh designatior .or par- 
ticle size may lead to considerable 
confusion unless care is taken to 
specify the screen scale standard. 
Consequently particle size is pref- 
erably stated in terms of microns 
or inches. 

Practical considerations make it 
infeasible to construct screens finer 
than 400 mesh. However, subsieve 
sizes are sometimes expressed in 
terms of a “theoretical” screen 
mesh. The micron sizes correspond- 
ing to these theoretical screen 
sizes are given in Table 2. 

Particle classification: There ex- 
ists considerable confusion regard- 
ing the terminology of gas dis- 
persoids. Gas dispersoids are gen- 
erally classified according to their 
method of formation and particle 
size. Gas dispersoids may be classi- 
fied into two general categories, 
“mechanical dispersoids” and “con- 
densed dispersoids,” according to 
E. Anderson, in a paper published 
in 1924 by the American Institute of 
Chemical Engineers (1). Mechani- 
cal dispersoids are formed by com- 
minution, decrepitation, or disin- 
tegration of larger masses of ma- 
terial, as by grinding of solids or 
spraying of liquids. Mechanical 
dispersoids may be classified fur- 
ther as “dust” or “spray,” the for- 
mer applying to solids and the lat- 
ter to liquids. Condensed disper- 
soids are formed by condensation 
of the vapor phase or as the prod- 
uct of a vapor phase reaction. Solid 
and liquid particles formed in this 
manner are termed “fume” and 
“mist,” respectively. Each of these 
methods of formation results in 
particles of a certain size range as 
indicated in Table 3. The demarca- 
tion between mechanical and con- 
densed dispersoids on a particle size 
basis is not as sharp as indicated 
in this table; some dusts may be 
as fine as 0.1 micron and some mists 
may be as large as 20 microns. The 
particle size values given in the 
table are merely representative par- 
ticle size interpretations of the 
most probable case. 

“Smoke” is a term that usually 
applies to a fume or mist formed 
by combustion. “Fog” generally ap- 
plies to a mist larger than 1 micron 
in diameter, while “rain” generally 
refers to a spray larger than 100 
microns in diameter. Both these 
terms are usually used in connec- 
tion with natural phenomena but 
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are sometimes applied to similar 
process particles. 

Condensed dispersoids generally 
tend to flocculate or agglomerate to 
form particles of larger size and 
may actually form particles that 
are larger than some mechanical 
dispersoids. A common example is 
the agglomeration of fog particles 
to form rain. This illustrates the 
difficulty of classifying gas dis- 
persoids into definite particle size 
groups. It should be pointed out 
that the above definitions of terms 
are based on the author’s impres- 
sion of most prevalent and precise 
usage and many writers use these 
terms otherwise. For example, 
“mist” is often referred to as 
“fume.” The above definitions will 
be adhered to in these articles 
where the distinction is important, 
otherwise the term “mist” will be 
used to indicate any liquid dis- 
persoid and the term “dust” to in- 
dicate any solid dispersoid for pur- 
poses of conciseness and simplicity. 

In order to give the reader a fur- 
ther physical conception of particle 
size, Tables 4 and 5 have been pre- 
pared. Table 4 gives the approxi- 
mate particle sizes of some common 
dusts. Natural and process dusts 
are generally produced in a wide 
particle size range and vary a great 
deal with the specific conditions in- 
volved in their formation. The par- 
ticle size of fumes depends to a 
large extent on their age due to 
their flocculating tendency. Conse- 
quently, the values given in Table 
4 should be regarded only as aver- 
age, “order of magnitude” quanti- 


Table 1—Standard Tyler and U. S. Screen Scales 





ties, and wide variations from these 
values are possible. The values of 
Table 5 are presented to relate par- 
ticle size to some common physical 
properties. 


Explosion hazards: Most mists 
and dusts that are capable of unit- 
ing with oxygen or reacting in any 
other way to form a gaseous prod- 
uct are a potential explosion haz- 
ard. In order to ignite the mist or 
dust, it is necessary to raise the 
temperature at some point above 
the combustion or reaction tem- 
perature, usually by means of a 
flame or spark. The explosion is 
the result of a sudden volume ex- 
pansion due to the large volumes 
of combustion or reaction gases 











TYLER U. 8. 
SCREEN NOMINAL SCREEN NOMINAL 
ScALE APERTURE WIRE ScALE APERTURE WIRE 
MEsH WintH DIAMETER MEsH WiIpTtH DIAMETER 
NUMBER INCHES MICRONS INCHES NuMBER INCHES MICRONS INCHES 
400 0.0015 37 0.0010 400 0.0015 37 0.0010 
325 0.0017 43 0.0014 325 0.0017 44 0.0014 
270 0.0021 53 0.0016 270 0.0021 53 0.0016 
250 0.0024 61 0.0016 230 0.0024 62 0.0018 
200 0.0029 74 0.0021 200 0.0029 74 0.0021 
170 0.0035 88 0.0024 170 0.0035 8 0.0025 
450 0.0041 104 0.0026 140 0.0041 105 0.0029 
115 0.0049 124 0.0038 120 0.0049 25 0.0034 
100 0.0058 147 0.0042 100 0.0059 149 6.0040 
80 0.0069 175 0.0056 80 0.0070 177 0.0047 
65 0.0082 208 0.0072 70 0.0083 210 0.0055 
60 0.0097 246 0.0070 60 0.0098 250 0.0064 
48 0.0116 295 0.0092 50 0.0117 297 0.0074 
42 0.0138 351 0.0100 45 0.0138 350 0.0087 
35 0.0164 417 0.0122 40 0.0165 420 0.0098 
32 0.0195 495 0.0118 35 0.0197 500 0.0114 
28 0.0232 589 0.0125 30 0.0232 590 0.0130 
24 0.0276 701 0.0141 25 0.0280 710 0.0146 
20 0.0328 833 0.0172 20 0.0331 840 0.0165 
16 0.0390 991 0.0235 18 0.0394 1,000 0.0189 
14 0.046 1,168 0.025 16 0.0469 1,190 0.0213 
12 0.055 1,397 0.028 14 0.0555 1,410 0.0240 
10 0.065 1,651 0.035 12 0.0661 1,680 0.0272 
9 0.078 1,981 0.033 10 0.0787 2,000 0.0299 
& 0.093 2,362 0.032 8 0.0937 2,380 0.0331 
7 0.110 2,794 0.0328 7 0.111 2,830 0.036 
6 0.131 3,327 0.036 6 0.132 3,360 0.040 
5 0.156 3,962 0.044 5 0.157 4,000 0.044 
4 0.185 4,699 0.065 4 0.187 4,760 0.050 
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formed, together with the lary 
heats of reaction that are liberated 
With coarse particles, the surfa 
exposed to reaction is relatively 
small and the conduction of hew 
through a particle is so slow thy 
it is difficult to start ignition or: 
propagate a reaction that may hav 
started at some local point. Fe 
fine particles these two hindrances 
to ignition tend to become small s 
that fine combustible particles sus. 
pended in air tend to behave like 
inflammable mixtures of gas a 

air. To illustrate the difference le. 
tween coarse and fine particles, con- 
sider a spherical 10 mesh (0.065 ir 


Table 2—Theoretical Screen Mesh 





Scale 
THEORETICAL EQ ‘ 
SCREEN PARTICLI ‘ 
MEsH d N 
Se bawhvoetwank ear 
BO eee 
DE: seid Oo6 oe 
Di a<daaesad So os 
DOMED 40% een 056 oa8 


diameter) particle which has a total 
surface area of 0.0133 sq in. If 
this particle were subdivided int 
10 micron diameter particles, there 
would be formed 4,500,000 part 
cles with a total surface of 22 
sq in. 

Once local ignition has taken 
place, it will tend to propagate t 
particles in the surrounding are 
It is this rate of propagation thet 
determines the violence of the pr 
mary explosion. The rate of prop 
gation depends on the dust conce?- 
tration, the particle surface (" 
particle size), and the chemical 
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composition of the particle. Dusts 
larger than 35 Tyler mesh are not 
usually considered explosive unless 
they are chemically unstable, such 
as metallic acetylides. Dust concen- 
trations below 10 grains per cu ft 
are usually not considered explo- 
sive or inflammable (see p. 192 of 
reference 3). Upper limits of ex- 
plosive dust concentrations prob- 
ably also exist, but few reliable 
data are available. 

Explosions usually take place in 
two stages—a light primary explo- 
sion followed by a possible devas- 
tating secondary explosion. The 
primary explosion is the result of 
ignition of dust in suspension. This 
is usually light since the total mass 
of dust in suspension in a given 
system of ductwork or equipment 
is not very great. The primary ex- 
plosion, however, can raise large 
quantities of dust that has settled 
out in ductwork or that is stored in 
nearby equipment or storage bins. 
It is the ignition of this raised dust 
that constitutes the disastrous sec- 
ondary explosion. It is for this 
reason that cleanliness and avoid- 
ance of dust accumulations are 
stressed in plants where dust ex- 


Table 3—Classification and Particle 
man Range of Gas Dispersoids 
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plosions are a possibility. Dust 
storage bins should also be so situ- 
ated that a primary explosion in 
other equipment cannot affect them. 

Explosions may be set off in any 
of the following ways: 

Open flame—Open flames such as 
from kerosene lamps, matches, cigar- 
ettes, gas burners should not be per- 
mitted in locations where explosive 
dusts are present. 

Friction sparks—Sparks may result 
from the striking of ferrous metals. 
Nonsparking tools should be used in 
dust laden areas, tramp metal should 


Table 4—Approximate Particle Sizes 
of Some ‘Common Dusts 


APPROXIMATE 





PARTICLE 
DIAMETER 
Dust MICRONS 

pO EPPO TT OTT TT TTT 1-5 
Ammonium chloride fume.... 0.1-1 
Atmospheric dust ........ i. 0.5 
Atmospheric fog ...... ieee 2-15 
Cement dust .......... ea. ae 
Pt fac ebeeneeee te ; 5-10 
Condensed zinc dust ........ 2 
Flour mill dust deaciy in: ee 
Pe ~cclereens - -» 0.2-2 
EN. Cine a6 06 e60008 0.1-100 
Silica dust ........ Suited ‘ 1-10 
Sprayed zinc dust .......... 15 
Sulfuric acid mist . ‘ 1-15 
Tobacco smoke ............- 0.2 
Tn - ee ae cakes 6.00 «0 awe ee 


Zinc oxide fume ........... 0.05 














be kept out of ventilation or convey- 
ing systems, and bronze or similar 
nonsparking materials should be used 
for moving parts, such as fan wheels. 

Static electricity—Friction between 
dissimilar substances may result in 
an electrical potential. The electrical 
discharge from such a potential can 
set off a dust explosion. Gases flow- 
ing at high velocity may produce a 
charge on the enclosing duct or pipe. 
Conveyor belts or metal spouts may 
also accumulate a static charge. Par- 
ticles moving in an air stream will 
usually accumulate a charge. Static 
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The purpose of industrial dust or mist 
control may be to eliminate a nui- 
sance, reduce equipment maintenance, 
eliminate a health or safety hazard, 
recover a valuable product, collect 
powdered products, etc. At this bri- 
quetting plant of a gas company, a 
lampblack sludge, obtained from 
cracked California petroleum used for 
domestic gas and containing approxi- 
mately 40 per cent water and an ap- 
preciable quantity of tar, is dried in 
rotary dryers. An electrical precipi- 
tator handling a gas volume of 63,500 
cfm at 151 F is employed to remove 
tarry constituents from the effluent 
dryer gases. The view at the right 
shows the gas effluent from the stack 
with the precipitator in operation, 
and the view at the left shows the 
same plant in operation with the elec- 
trical current to the precipitator shut 
off (photos courtesy Western Precipi- 
tation Corp.) 





electricity can be minimized or avoid- 
ed by proper grounding of all moving 
or metallic parts. Bag collectors are 
sometimes grounded by means of cop- 
per braids sewn along the bags. Main- 
taining a relative humidity of over 
60 per cent will usually avoid the 
accumulation of a static charge. 

Faulty electrical equipment. 

Heat—Heat generated by overheat- 
ed bearings or belt friction may start 
an explosion. Ball or roller bearings 
are usually recommended for such 
service. 

Spontaneous ignition—Spontaneous 
ignition is usually the result of a 
slow oxidation in stagnant material. 
This will not cause an explosion, but 
the resulting flame may set off a dust 
explosion, 

Quite often an inert atmosphere 
is resorted to in order to avoid a 
dust explosion. Oxygen concentra- 
tions below 8 per cent will usually 
not support combustion, according 
to the NFPA publication, National 
Fire Codes for the Prevention 
of Dust Explosions (12). In any 
case where a dust explosion hazard 
exists, precautions should be taken 
to safeguard life and property in 
the event of an explosion. 

Health hazards: Disability from 
exposure to dust can be classified 


Table 5—Approximate Dimensions of 
Some Common Items 
5 DIMENSION 
ITEM MICRONS 


Limit of visibility with naked 





eye 
Absolute Tn bevabede cece 10 
Probable limit ... et 40 
Diameter of large molec: ules.. 0.005 
Wave length of visible spectrum: 
WHE EE b-cGcecesse : 0.4 
ae heweee 0.7 


Wave length of x rays 0.01-0.001 
Diameter of human hair..... 50-200 
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as the pneumoconioses (such as 
silicosis and asbestosis) which are 
caused only by dust inhalation, and 
toxic effects, which are caused by 
breathing, swallowing, or absorp- 
tion through the skin or tissues. 
The latter group can be divided 
into several subgroups: toxic ef- 
fects resulting in general symp- 
toms, which are caused by such 
dusts as lead, mercury, arsenic, or 
cadmium; metal fume fever, a tem- 
porary malady resulting from in- 
haling certain metallic oxides such 
as zinc oxide, copper oxide, and 
magnesium oxide; allergic reac- 
tions, resulting from personal sus- 
ceptibility to exposure to certain 
chemicals which may cause derma- 
titis or “skin rash” or from inhala- 
tion of pollen or other organic dusts 
which may cause hay fever or asth- 
ma; irritant action, such as sneez- 
ing, coughing, congestion, eye irri- 
tation, or vomiting. Those dusts 
causing irritant action must be con- 
sidered as potentially toxic when 
exposures are of long duration or 
to large concentrations. It is 
claimed in the case of dermatitis 
that once a person has become ex- 
posed or sensitized to a specific ma- 
terial, he becomes more sensitive to 


repeated exposure as well as to ex- 
posure to other substances (13). 

Health hazards are of particular 
importance in plant management 
from the legal and labor problem 
aspects as well as that of general 
plant efficiency. Probably no phase 
of the problem has received as 
much attention as that of silicosis. 
It has been estimated that over 
500,000 men are directly exposed to 
harmful amounts of silica dust 
(14). The hazard is present in 
foundries from abrasive blasting 
and grinding equipment, in mining 
and quarrying operations, in smelt- 
ing and refining operations, in 
stone cutting, in potteries, in glass- 
works, ete. 

Silicosis is believed to be due to 
the action of free silica which, 
when inhaled, accumulates in the 
lungs and causes the formation of 
fibrous nodules which interfere 
with the normal respiratory proc- 
ess. Silicosis is often complicated 
by pulmonary tuberculosis and has 
no known cure. The total damage 
due to inhaling free silica dust is 
believed to be due to the total mass 
that reaches the lungs (see p. 59, 
reference 4). Particle sizes of 
0.5 to 5.0 microns are considered as 


the most dangerous. Thi 
ably due to the fact that atively 
few particles larger than > nicrop, 
ever reach the lungs, | ng 
moved by impingement i; 
piratory tract, while 
smaller than 0.5 micron: 
as apt to be retained by + 
The finer particles, however, ey. 
lung damage at a faster rte thy, 
the coarser particles. Data are still 
too meager and conflictiny t am 
mit any final conclusions ; 
the effect of particle siz 
ences 2, 4, 13, 14, 18, 19 contain 
further information on dust healt 
hazards. 
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Miscellaneous properties: Fo,» 
many processes in which dusts are 
handled the bulk density, porosity 
and pouring properties are of in. 
portance—for example, in packay- 
ing powders, in unloading storage 
bins by means of hoppers, in trans. 
porting dusts by means of screw or 
bucket conveyors, and in catalyst 
or filter beds (3, 6). The settling 
velocity of mists and dusts consti- 
tutes the most important propert: 
from the viewpoint of design 
mist and dust collection equipment 
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ET US consider the basis upon 
which the capacity of a reducing 
valve is determined. First, there 
is the throttling effect of the ori- 
fice. Second, there is the pressure 
drop through the steam passages 
of the valve itself. The former de- 
pends, of course, upon the lift of 
the valve and the size of the valve 
opening in the seat, and the latter 
upon the steam velocities through 
the valve. 

If the valve, for example, is re- 
quired to reduce the pressure from, 
say, 100 psi to 50 psi, a loss of 10 
psi or more in passing through the 
valve will be negligible. Should 
the pressure reduction however be 
from, say, 100 psi to 90 psi, very 
little pressure drop can be tolerated. 

In stationary practice, steam 
velocities of 6000 to 7000 fpm are 
considered normal, although in 
power plant and central station 
work, velocities of 10,000 fpm or 
more are not unknown. It is in 
marine practice, however, where 
space is at a premium, that high 
velocities are common, 14,000 or 
15,000 fpm often being considered 
as not excessive. 

The higher the velocity (within 
reason) the better, as a high veloc- 
ity insures that the valve will be 
open and not partially closed. 

It must be borne in mind, how- 
ever, that a reducing valve is some- 
what noisy at the best, and when 
the steam is passing through it at 
high velocity it is quite likely to 
make itself heard. While such a 
condition might not be objection- 
able in a power plant, it certainly 
would not do in a school building. 
Consequently, judgment should be 
used when considering velocity 
through the valve. 

As an example of what this really 
means, I recall one instance where 
the reducing valve specified was 
6 in. x 8 in. As I remember the 
conditions, the pressure reduction 
was 50:10 psi. I was, at that time, 
representing a manufacturer of 
pressure reducing valves and with 
the engineer’s consent offered for 
the required service a 3 in. straight- 
way valve, backed by the manufac- 
turer's guarantee that it would pass 
all the steam required by the speci- 
fied load. The valve specified was 
quoted at about $230; the 3 in. 
Valve, which was a much finer piece 
of mechanism, was offered at $205 










































STEAM PRESSURE 
REDUCING VALVES 


John J. Woolfenden Discusses Reducing 
Valve Capacity, Selection, Installation 


“A mechanical device like a steam pressure reducing valve can 
be a valuable aid or a constant source of trouble, depending upon 
the degree of appreciation of its characteristics possessed by the 
user.” Mr. Woolfenden—of the engineering staff of Smith, Hinch- 
man & Grylls, Inc., architects and engineers—described the types 
of steam pressure reducing valves, the fundamentals of their con- 
struction and operation, and gave comments on selection of the 
right valve size in his article in the June HPAC. This month, he 
discusses valve capacity and makes installation suggestions 


and was worth it. In addition to 
its intrinsic features, it would have 
a much longer life and lower main- 
tenance cost. Under the specified 
load conditions it would not be ex- 
cessively noisy, as reducing valves 
go. Since the operation required 
was continuous during the heating 
season, the chances were, that had 
the larger valve been installed, it 
would have been so seriously cut 
within a few months that the seat, 
at least, would have required re- 
placement well before the end of 
the first heating season. 

To put it on the capacity basis, 
the capacity of a 3 in. valve, under 


‘the stated conditions, would be in 


the neighborhood of 15,000 lb per 
hr, maximum, while a 6 in. valve 
would be capable of passing some 
85,000 lb per hr. These figures 
must be considered as approximate 
only as the exact quantities depend 
upon the design of the valve and 
might vary appreciably from those 
given. 

In brief, then, there must be a 
“balancing” of the probable life of 
the valve against the noise (or the 
velocity which causes it) and a de- 
cision reached, giving due weight 
to whichever of the factors is most 
important under the conditions of 
service. 

We sometimes hear it suggested 
that, in the case of a high ratio of 
reduction (i.e., a great difference 
between the high and the reduced 
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pressure), it may be desirable to 
take some of the pressure drop in 
the supply pipe to the valve; in 
other words, to use such a velocity 
in the supply pipe that the friction 
drop will reduce the required 
amount of pressure reduction by 
the valve itself. When such a pro- 
cedure is under consideration, it 
must be borne in mind that the less 
the pressure reduction the larger 
the reducing valve. In other words, 
the reducing valve which will pass, 
say 60,000 lb of steam per hr when 
reducing from 100 psi to 50 psi 
will pass something like 25,000 Ib 
per hr when reducing from 75 psi 
to 50 psi. 

If, then, the reduction is to be 
effected by means of a single valve 
(i.e., in one stage), the only econ- 
omy effected will be by whatever 
saving may result from the reduc- 
tion of the supply pipe size, which 
will probably not be much and 
which may even be entirely offset 
by the increase in cost of the larger 
valve. 

On the other hand, if two stage 
reduction is otherwise required, in- 
creasing the pressure drop in the 
supply pipe may result in the elim- 
ination of the requirement for the 
second valve. In this connection, 
it must be borne in mind that, first, 
the amount of pressure drop ob- 
tainable by increasing the velocity 
of steam in the supply pipe is lim- 
ited by other considerations and, 
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second, that under lighter loads, the 
pressure drop will decrease since, 
for example, if the load be reduced 
by 30 per cent, the friction drop 
will (theoretically) be reduced to 
about half its value at full load. 

The natural question is, “When is 
two stage redaction required and 
why is it necessary?” To answer 
this, let us consider an extreme 
case: Required, 50,000 lb of steam 
per hr, with a reduction of from 
150 psi to 5 psi. 

Could the conditions be satisfac- 
torily met by use of a single valve, 
a 5 in. size would be required, as 
the required capacity exceeds that 
of a 4 in. valve.* 

Dividing the reduction into two 
approximately equal stages, 150 to 
80 and 80 to 5, we find that each 
stage will require a 5 in. valve. 

Again, if we reduce from 150 psi 
to 100 psi and 100 psi to 5 psi, two 
5 in. valves will be required. As a 
matter of fact, with 150 psi initial 
pressure, this is about the best that 
can be done, regardless of the ar- 
rangement used since, if one step 
is made sufficiently great to utilize 
a 4 in. valve, the other step will 
require at least a 6 in. size. 

Why, then, should we use two 5 
in. valves in place of one valve? 
Simply because, with such a great 
difference in pressures, satisfactory 
control might be difficult to attain 
and, since the governing is from 
the low pressure side, and the 
pressures are “balanced”, the dis- 
crepancy in areas would be great 
and the sizes of the areas subject 
to the reduced pressure would be 
too large for practical purposes 
since large diaphragms are weaker 
than small ones, for any given 
thickness, and to increase the 
~ ©The figures used in this illustration, 
although correct for certain types of 
valves, will not necessarily apply in gen- 


eral and must therefore be considered as 
illustrative only. 


thickness to compensate for this 
would decrease the flexibility. 


The exact line of demarcation 
between one and two stage reduc- 
tion is rather difficult to define, as 
it is somewhat indefinite and de- 
pends to a considerable extent upon 
the type of valve. When the dif- 
ference between the initial and the 
reduced pressures exceeds, say, 70 
or 75 psi it is well to weigh the 
considerations carefully and, gener- 
ally speaking, if the differential 
exceeds 100 psi, two stage operation 
is strongly indicated with many 
types of valves (although not all). 


There are several points which 
should be considered in connection 
with the installation of reducing 
valves, the most essential of which 
are mentioned below. 


Provide Relief Valve on Reduced 
Pressure Side 


It is most desirable that a relief 
valve be provided on the reduced 
pressure side of each pressure re- 
ducing valve and it is essential 
that such a relief be provided 
should the initial pressure be in 
excess of the safe working pressure 


of the low pressure system or any 


part thereof. 


This may seem questionable, as 
the reducing valve is arranged to 
so govern the reduced pressure that 
it cannot exceed the predetermined 
value for which the valve is ad- 
justed. It is to be borne in mind, 
however, that automatic apparatus 
is dependable just as long as it 
works properly and no longer and 
there is usually no external indica- 


lattial Pressure 


vis 1—Heating system s upplicd wit 
pressure steam rouch 
—  .. valve. Bypass around the 
reducing valve, return piping, «ic, are 
not shown in this simplified sketeh 


tion of the fact that such apy iraty, 
is about to “run amok.” A |eay 
reducing valve will permit th 
building up of the pressure on th. 
low pressure side and eroded sing), 
seated valves will leak when in thy 
closed position, just as well as any 
double seated valve in good cong. 
tion; furthermore, under certajy 
conditions, any reducing valve may 
“pop wide open” and stick in tha 
position. 

I know of one case where, whey 
the steam was suddenly admitted t 
the supply pipe to a large reducing 
valve, the valve popped open and 
stuck. The water in the gage 
glasses of a battery of large boiler; 
instantly went out of sight—hoyw 
far down it went, nobody knows: 
as a matter of fact, nobody tried 
to find out. Fortunately, that was 
all that happened. 

It is best that the discharge from 
such relief valves be kept inside the 
building, as slight puffs of vapor 
are given off from time to time and 
the freezing of these has been 
known to effectively plug the end 
of the vent pipe. If likely to be 
objectionable, the discharge can be 
piped to some suitable location in- 
side the building, or two relief 
valves can be used, one discharging 
inside and one outside the build 
ing, the former being set to relieve 
at a slightly higher pressure than 
the latter so that unless that dis- 
charging outside failed to function, 
the one discharging inside would 
be inactive. 

It is desirable to have suitable 
pressure gages on both the high 
and the low pressure piping at each 
reducing valve. 

A bypass, preferably of the wel 
known three valve arrangemett, 
should be provided around each re 





Fig. 2—Schematic diagram showing 
a simple arrangement of a three valve 
bypass for a pressure reducing sta- 
tion. The gages, etc., are not shown. 
Arrows show direction of steam flow 
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A quite common, although arbi- 
ary, rule is to make the area of 
e bypass about one-half of that 
the supply pipe to the valve it 
rves. Like all other arbitrary 
nies, however, it must be applied 
ith judgment, especially in the 
se of very small valves. In any 
ent, the pressure reduction—not 
bitrary rules—should be the de- 
rmining factor. 

In the case of a group of valves 
) parallel, one bypass may serve 
he group, provided that the differ- 
nce in capacity between the small- 


from 
the 
apor 
and 


deen st and the largest valves is not 
end bo great. 

3 . Another matter to be considered 
“sg the governing of the valve. My 
lief ; icle in the June HPAC mention- 
ee : “internal governing”, and point- 
‘ld: d out its limitations due to the 
we act that the reduced pressure in- 
we ide the valve body may not be 
jis. tabilized and turbulence and ed- 
a4 ies are likely to be present to a 
wld eater or less extent. 


Some authorities recommend con- 

ecting the governor pipe to the 
bw pressure steam main at least 
5 ft away from the valve. This 
s better than depending upon in- 
ernal governing, but it will not 
Ifill all requirements. 


Take, say, the case of an exten- 
ive heating system, supplied with 
DW pressure steam through a re- 
ucing valve, shown diagrammati- 
ally in Fig. 1, which shows only 
ne steam main. 

According to the above rule, the 
overnor pipe would be connected 
t the point A and would maintain 
© reduced pressure constant at 
at point. Although shown as a 
ry pipe, this connection should be 
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trapped, as js the governor pipe to 
point B. 

Let us say that the valve is set 
for 5 psi reduced pressure. It is 
obvious that, as the load varies, the 
pressure at the point B (the ex- 
treme end of the line) will vary 
and may even drop to atmosphere 
or below, due to the vacuum caused 
by condensation of steam in the 
radiators. It is obvious, therefore, 
that the valve will have to be ad- 
justed, as the load conditions vary, 
in order to maintain any definite 
pressure at B. In other words, the 
pressure required at A is variable, 
depending upon the steam demand, 
and not a constant quantity. It is, 
therefore, acting upon a fallacious 
principle to govern the valve from 
the point A. 


Governor Pipe Connection 


Under such conditions, the “feel- 
er” (or governor) pipe should be 
connected to the main at the point 
B and the valve be set for the requi- 
site minimum pressure at that 
point—say 2 psi. If that is done, 
every radiator and branch main 
will be supplied with steam at not 
less than 2 psi pressure, and the 
pressure at A will be automatically 
variable, as it should be, the in- 
crease above 2 psi being that re- 
quired to compensate for the press- 
ure drop in the pipe between the 
valve and B. The valve once set, 
no further adjustment of pressure 
is necessary and the system will 
continue to supply steam to the 
radiators and the branch mains at 
not less than 2 psi regardless of 
load conditions. 

Regardless of the size of tapping 
for its connection to the valve body, 
the governor pipe should be of 
reasonable size (i.e., not too small) 
and the manufacturer should be 
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consulted on this point and his rec- 
ommendation followed. This pipe, 
being trapped, should be provided 
with some means for draining in 
case of repairs, etc. If a cock or 
valve is used, provide a capped 
nipple on the outlet, so as to be 
sure it is tight. 


“Heat Balance” for Valve 


As regards the “heat balance” 
for a steam pressure reducing 
valve, accepted authorities say that, 
as in any orifice throttling, the total 
heats on the inlet and the outlet 
sides are equal. It may also be 
said, however, that the allocation of 
this heat is different on the two 
sides. 

Let us take, say, a reducing valve 
supplied with steam at 50 psi gage 
and reducing it to 5 psi gage. At 
5 psi the latent heat is about 49 
Btu per lb greater than that at 50 
psi, while the heat in the liquid is 
some 71 Btu less. The difference, 
approximately 22 Btu, is the differ- 
ence in the total heats at the two 
conditions and the result is a slight 
superheat in the reduced pressure 
side. This is utilized in “flashing” 
or re-evaporating moisture in the 
steam, the excess (if any) being 
soon dissipated by radiation losses, 
etc. 

It is for the above reason that it 
is often said that the use of a re- 
ducing valve tends to compensate 
for line condensation. 

One word more. Throughout the 
foregoing discussion, the assump- 
tion has been that the steam sup- 
plied to the valve is saturated steam 
in a reasonably dry condition. If 
superheated steam is to be used, the 
picture changes and the safe thing 
to do is to consult a reputable man- 
ufacturer of reducing valves and 
follow his recommendations. 


417 








Predicts Increased Volume of Air 
Conditioning as Result of War Job 


A IR CONDITIONING “of continuing 
and increased volume” for indus- 
trial processing and for comfort 
was predicted by A. C. Buensod, 
president of the contracting firm of 
Buensod-Stacey, Inc., in his report 
as chairman of the committee on 
air conditioning of the Heating, 
Piping and Air Conditioning Con- 
tractors National Association given 
at the HPACCNA’s 55th annual 
convention in Cleveland early last 
month. While new installations for 
comfort have been prohibited dur- 
ing the war in order to conserve 
critical materials and manpower, 
hundreds of installations for war 
production covering a wide range 
of applications vital to the nation’s 
productive capacity have subjected 
many thousands of people to the 
benefits of more comfortable work- 
ing conditions and the attendant 
increase in efficiency has contrib- 
uted greatly to the success of our 
war production program, he said. 
Use of air conditioning for control- 
ling process work and for con- 
tributing to increased efficiency of 
workers will be expanded in peace- 
time as a result, he predicted. 

In regard to the refrigerant situ- 
ation for comfort cooling, Mr. 
Buensod read a letter from F. B. 
Millham, assistant chief of the spe- 
cial equipment branch of the gen- 
eral industrial equipment division 
of the War Production Board, in 
which Mr. Millham stated that 
shortage of critical materials may 
delay full capacity operation of the 
new East Chicago “Freon-12” plant 
and thus will require the continu- 
ing of present restrictions on use 
of this refrigerant in air condition- 
ing “until at least the fourth quar- 
ter of 1944 or the first quarter of 
1945.” Small amounts of the re- 
frigerant are set aside monthly*— 
depending on production and on re- 
quirements for essential uses—to 
provide for the maintenance of air 
conditioning systems in “window- 
less” or “sealed” buildings and 
buildings containing a high per- 
centage of unventilated interior 
space, where such buildings are 





*Order M-28 as amended July 5, 1944. 
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used for offices, restaurants (not 
night clubs), cafeterias, depart- 
ment stores, hotels and schools, ac- 
cording to Mr. Millham. 

Mr. Millham’s letter also sum- 
marized the situation in respect to 
the refrigerant “Freon-22.” He said 
that the shortage of this refrig- 
erant has occurred due to reasons 
beyond the control of either the 
producer or the WPB. Conserva- 
tion of this gas is being effected by 
the restrictions on its use contained 


cilities, or comfort air co) ditig, 
which will be required the 
mediate postwar era, t: 
and prepare all the nec¢ 
prints and paper work so 4 
when construction is periitteg, 
critical materials released, the 
can be immediately started 
His own organization has » 

contracts for work of this chy 
ter, in which all paper work , 
detail plans are ready so that » 
authorized they can imm«: 
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A. C. Buensod Sees “Continuing and In. 
creased Volume,’’ Urges Preparation o} 
Blueprints and Paper Work Now to Speed 
Construction When Critical Materials Are 
Released; Summarizes Refrigerant Situation 
in Report at HPACCNA Annual Convention 





in order M-28-a. Further restric- 
tions were necessary after the or- 
der was issued and are set forth in 
a directive to the producer. Briefly, 
these additional restrictions pro- 
hibit the delivery of “F-22” except 
for use in low temperature equip- 
ment, designed to use this gas as 
the refrigerant, such as variable 
temperature cabinets for the test- 
ing of aircraft instruments, low 
temperature metal shrinking cab- 
inets, and refrigeration for the pro- 
duction and storage of penicillin 
and blood serum. Where the amount 
required is more than 375 lb, spe- 
cial authorization must be obtained 
from the WPB; applications for 
such authorization may be made by 
addressing a letter to the General 
Industrial Equipment Division, 
War Production Board, Washing- 
ton, D. C., Reference: M-28-a. It is 
not expected that the “F-22” situa- 
tion will improve much before Oc- 
tober 1, 1944, he concluded. 
Despite present restrictions on 
installation of new air conditioning 
systems for comfort, and shortages 
of refrigerants, Mr. Buensod feels 
it would be a wise policy for any- 
one contemplating any building fa- 
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proceed to order equipment anin 
terials to take advantage of : 
opening of this civilian mark 
Otherwise, it will take weeks 
months to plan and thereby t! 
will be delays that might not} 
desirable. 

Most of the work that his 
ganization has on this basis is! 
dustrial, where factories are t 
expanded. 


DANIEL HAYES 
ELECTED PRESIDENT 


Daniel Hayes was elected pre 
dent of the Heating, Piping # 
Air Conditioning Contractors \ 
tional Association last month. Fr 
San Francisco, he is the first pre 
dent of the association from a? 
cific Coast city. Elbert W. Ve 
of New York was named vice-pre 
dent, and Thomas L. Eagan, W* 


ington, D. C., was elected treasul 
John S. Jung, L. L. MeConactt 


George P. Nachman, W. J. lva! 
William Sodemann, Ray Bem 
L. F. Hudepohl, Wray M. Scott, # 


Messrs. Hayes and Eagan, 
chosen members of the boaré 


directors. 
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Contractors Devote Busy Afternoon 
to Developing Pipe Welding Program 












KAKING AT an afternoon ses- 
devoted entirely to welding, 
| Lincoln, president of the Lin- 


oe Electric Co., addressed the 
eed ing, Piping and Air Condition- 
tted / : : 

they Contractors National Associa- 


on the future of welding, at 
annual convention last month. 

r. Lincoln said that our lives are 
cally different now as compared 
) years ago because of mechani- 
developments, and he pointed 
that undoubtedly industrial 


and supplemented by the practical 
comments of John H. Zink, chair- 
man of the association’s editorial 
committee for the Standard Man- 
ual on Pipe Welding, and others. 
At the same session, E. P. Ever- 
hard, chairman of the association’s 
committee on welding, reported that 
during the year the committee has 
continued the work of revising the 
standard welding procedures to 
bring them up to date and suitable 
for adoption by the newly-formed 
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reat Interest Shown in Talk on Future of 
elding, Demonstrations of Methods of 
elding Pipe and Testing Coupons, and 
ommittee Reports ... Aim of Association's 
Program Is to Give the Owner the “High 
Quality of Welding He Has a Right to Expect” 








gress in the next 50 years will 
even greater than in the past 50 
rs. He called on the association 
mbers to give their imaginations 
e rein, stating that there were 
wer and better ways of doing 
nost everything in industry if 
pple were only smart enough to 
re them out. It is probably safe 
say, he felt, that “everything we 
p doing now is wrong, as there’s 
ays a better way.” 
omplimenting the HPACCNA 
the work it is doing to sim- 
ores y welding procedures and prac- 
g es, Mr. Lincoln traced the devel- 
< Ni ment of the welding industry 
Fr ough the early days of ham- 
pres inging legislation and _ restric- 
ab ns, up until the present time, 
eri ere it is a “useful, valuable, and 
preifmmnomical method of fabricating 
\ifeetything made of metal.” He 
utfeoted to a bright future, and said 
ifgee’ less than one out of every 
= ree places where the application 
orn A arc welding could be helpful are 
a W using the process. 
- After Mr. Lincoln’s address there 
dd re demonstrations of arc and gas 
lding on piping, and the testing 
coupons, which were explained 


marig 


PeKS 


National Certified Pipe Welding 
Bureau. Any welding operator qual- 
ified on a given process according 
to the present procedures is ac- 
ceptable on that process under the 
revisions without requalification, 
he said. 

In the report of the secretary, 
Joseph C. Fitts announced that the 
association’s apprenticeship pro- 
gram has been given impetus by 
the publication of a new edition of 
the Instruction Manual for Steam- 
fitting Apprentices, the work com- 
prising three volumes covering pipe 
work and heating; steam power 
and refrigeration; and air condi- 
tioning, process piping, and weld- 
ing and brazing. 

The excellent attendance at and 
interest shown in the afternoon de- 
voted to welding at the HPACCNA 
convention was something in the 
way of a tribute on the part of the 
membership to the association’s 
welding program, which covers 
“the training of journeymen steam- 
fitter welders, the maintenance of 
first class modern equipment, and 
constant supervision of operators 
to see that procedures are followed 
and quality maintained.” The aim 
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of the entire program, in the words 
of the association, is to give the 
owner the high quality of welding 
he has a right to expect. 

Roy M. Getschow, chairman of 
the board of trustees of the Na- 
tional Certified Pipe Welding Bu- 
reau, told the convention of the 
progress made in organizing the 
bureau. Local bureaus are set up 
in several cities, and it is expected 
that the national group will be 
functioning soon through these 
groups. Mr. Getschow stressed the 
advantages of having available a 
pool of tested welding operators 
and the saving in time and expense 
now involved in testing journeymen 
whenever they change employers. 


MAINTENANCE AND REPAIR 
WORK IN INDUSTRIAL PLANTS 


Industrial plant piping systems 
are transportation systems, and 
like other transportation systems 
must be designed for efficiency and 
properly managed. Responsible 
heating, piping, and air condition- 
ing contractors offer to industry 
the management service and in- 
stallation experience, continuous 
inventory of tools and materials, 
skilled men already trained, and 
efficient supervision for handling 
maintenance and repair of plant 
piping services, according to a re- 
port given at the annual convention 
of the Heating, Piping and Air 
Conditioning Contractors National 
Association held in Cleveland last 
month. 

According to the report, one as- 
sociation member has a mainte- 
nance and repair contract with a 
steel mill and averages around 75 
men on the job. Another stated 
that in 1943 he had business 
amounting to $150,000 from indus- 
trial maintenance and repair work. 
Another member said that he went 
into a plant for a small job and has 
since been sent into three other 
plants owned by the same company 
to do the same kind of work. 


Members of the association were 
urged to sell their maintenance and 
repair services to industrial plants. 
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Stoker Manufacturers Study Conservation 
of Fuel and Consider the Postwar Outlook 


Standard Codes for Testing and Rating Underfeed 
Stokers Adopted at Annual Meeting; Research on 
Stokers and Stoker Coals Recommended: Design of 
Boilers for Stoker Firing Given Consideration 


Tt’ xs TWENTY -SEVENTH annual 
meeting and the third annual war 
conference of the Stoker Manufac- 


turers’ Association were held at 
French Lick Springs, Ind., last 
month with 130 members and 
guests in attendance. Discussion 


and consideration of many prob- 
lems and subjects of direct interest 
to the stoker industry were divided 
between current fuel conservation 
programs and postwar plans for 
the industry. No formal papers 
were presented and the meeting 
was conducted in the form of a con- 
ference with reports from officers 
and chairmen of the association’s 
various standing committees lead- 
ing the discussions. 

The association took under ad- 
visement the possibility of initiat- 
ing a cooperative national ad- 
vertising and sales promotional 
campaign on automatic coal heat. 
The matter was referred to the ex- 
ecutive and advertising committees 
with instructions to prepare tenta- 
tive proposals on the types of cam- 
paigns which would most likely fit 
postwar marketing and economic 
conditions. These committees will 
prepare a complete report to be pre- 
sented to the executives of the in- 
dustry at the regularly scheduled 
fall meeting of the association. 


Current conditions in the stoker 
industry were fully discussed. Em- 
phasis was placed on the impor- 
tance of the early sale and installa- 
tion of class A commercial and in- 
dustrial stokers in order to realize 
the maximum benefits in the con- 
servation of critical hand fired coal 
sizes next winter. Industry leaders 
and government officials urged all 
manufacturers to feature fuel con- 
servation in all of their national 
and local advertising efforts. 

The association adopted standard 
codes for the testing and rating of 
underfeed stokers up to 1200 lb per 
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hr of coal for both bituminous and 
anthracite machines. Specific rec- 
ommendations on the design of boil- 
ers for stoker firing were also 
adopted and will be transmitted to 
the cast iron and steel heating 
boiler industries for their consid- 
eration. These recommendations 
were made as a result of a series of 
conferences with engineering rep- 
resentatives of the national boiler 
organizations. The SMA has also 
adopted several recommendations as 
to research projects on stokers and 
stoker coals which it is transmit- 
ting to Bituminous Coal Research, 
Inc., for its consideration. This, 
too, is the result of a series of con- 
ferences between stoker engineers 
and executives and coal research 
engineers and executives held with- 
in the past few months. 
Representatives of government 


* * * 





agencies and the coal industry y, 
tended the meeting and discuss 
current problems concerning stoky 
production, priorities, 
manpower, fuel conservation, » 
fuel supplies. 

J. M. McClintock, manager of ty 
stoker division, Illinois 
Bolt Co., was re-elected preside: 
of the association for the thir 
term. Walter Sormane, sales ma. 
ager, Schwitzer-Cummins Co., wa 
re-elected vice president, 
George W. Graham, president, Eddy 
Stoker Corp., was re-elected secre. 
tary-treasurer. Milton A. Youn 
sales manager, Catskill Meta 
Works, was re-elected chairman o/ 
the association’s anthracite section 
Marc G. Bluth was reappointed a: 
ecutive secretary. Headquarter 
office of the SMA is at 307 N. Mich 
igan Ave., Chicago 1, IIl. 


materials 
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Fire Hazards of Air 
Conditioning Systems 


Mi. NEALE’s article in the June 
HPAC emphasizing the necessity 
for proper design of air filter in- 
stallations on the drafting board 
and good housekeeping after in- 
stallation brings out two very im- 
portant factors in eliminating pos- 
sible fire hazards in air condition- 
ing systems. 

The cooperation of air filter 
manufacturers with the fire under- 
writers has resulted in the elimina- 
tion of some unsatisfactory designs 
and methods of installation. New 
materials and new techniques de- 
veloped in the war effort will prob- 
ably give greatly increased safety 
in postwar applications. In my 
opinion, an air filter—almost any 
properly designed air filter—can be 
a fire protection measure if ade- 


quate consideration is given to lay: 
ing out the system. It prevents it- 
flammable deposits in the air ducts 
collecting such material at the et 
trance to the system where it ' 
readily observed and easily rr 
moved. 

The question of housekeeping 
after the installation of air filter 
is extremely important. The ait 
filter may be entirely fireproof bu 
the dirt collected on the face of the 
filter is usually inflammable. Unies 
such deposits are removed on ! 
regular schedule, they may constr 
tute a hazard—H. C. MURPH, 
vice-president, American Air Filter 
Co., Ine.; member of HPAC’s boari 
of consulting and contributing 


editors. 
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STEAM UTILITIES SOLVE WARTIME 
RROBLEMS, PLAN IMPROVEMENTS 


) June 14 and 15 members of 
e National District Heating Asso- 
tion assembled in Pittsburgh for 
eir 35th annual meeting to hear 
jdresses by guest speakers, re- 
orts of association officers, and 
pers by technical committees. 
ossibly the most important topics 
scussed were conservation of fuel, 
gthening the life of critical 
juipment and material, and what 
» expect at the war’s end. 
First of the guest speakers on 
he busy program was Theodore F. 
mith, president and director of 
he Oliver Iron and Steel Corp. and 
irector of the Pittsburgh Cham- 
pr of Commerce and many other 
ganizations. Speaking as a mem- 
pr of the national Committee for 
onomic Development, he _ ex- 
lained how leaders of industry, 
bor, agriculture, transportation, 
anking, commerce, distribution, 
d civic and patriotic interests 
ere banded together in this or- 
anization. He told how at their 
nost recent meeting members of 
ach of the constituent groups had 
larified the problems confronting 
hem as regards contract termina- 
ion, removal of government prop- 
rty, disposal of plants and surplus 
quipment and supplies both here 
d abroad, demobilization of sol- 
iers and war workers, termina- 
ion of wartime controls, agricul- 
ure, taxation and capital, govern- 
nent plant operation or scrapping, 
d surplus food. 


He predicted that industrial de- 
nobilization is rapidly approach- 
ng and that cut-backs will mean 
ainful readjustments for many 
ompanies. He felt, however, that 
é filling of remaining war and 
ssential civilian requirements will 
shion the blow. He said that in- 
ustry is ready to start work on 
econversion and civilian goods pro- 
uction but is held back by gov- 
rhment restrictions. - 












On the subject of guarantee of 
mployment, he said that industry 
§ not only expected to do this, but 
f late it is proposed that it guar- 
ntee an annual wage. He said, 


however, labor must work efficient- 
ly, and under the American sys- 
tem employment fluctuates with the 
demand for products. With this in 
mind, manufacturers are planning 
now for new products, for new uses 
of old products, to improve designs, 
and for greater efficiency of manu- 
facture, enabling lower costs, great- 
er distribution, and greater em- 
ployment. 

He added that if a manufacturer 
employed more labor than he 
needed, his costs would rise. He 
could do this only if all his com- 
petitors did likewise. This would 
require government aid and re- 
sult in national socialism, he said, 
and claimed that government “make 
work” projects should not be of 
such a nature as to lower the stand- 
ard of living in their accomplish- 
ment. 

In conclusion, he said that gov- 
ernment must create conditions fa- 
vorable for enterprise and that in- 
dustry in its program needs the 
help of both the people and the 
government. 


Building Heating Cost 


The second speaker on the pro- 
gram of the sales development com- 
mittee, of which Robert D. Martin 
is chairman, was R. J. J. Tennant, 
one-time district heating man and 
now chief engineer of Pittsburgh 
Business Properties, a company 
holding and operating much down- 
town real estate. Mr. Tennant’s 
topic was From the Other Side of 
the Fence. As a member of the Na- 
tional Association of Building 
Owners and Managers, he told the 
district heating meeting of the 
problems of their chief customers, 
which he said they should know. 


He said that building operating 
costs have risen 15 per cent while 
income has not risen as much and 
that either costs must come down 
or income rise. He said that while 
they had been able to prove there 
was no need of rent control in large 
buildings and had won a decision 
that the 40 hr law did not apply to 
them, they had many other diffi- 
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culties. They were limited to a 
yearly expenditure of $1000 for 
construction in each building. The 
manpower problem is acute. 

Demolition of buildings in down- 
town areas, he pointed out, is a 
problem of interest to both build- 
ing owners and heat suppliers be- 
cause the buildings that replace 
those removed have, as a rule, a 
less volume. The causes, he said, are 
high taxes and high valuations and 
the remedy would be a shift in 
taxation. 

Mr. Tennant gave heating cost 
figures. He said these varied from 
2.3c per sq ft of rentable area in 
southern cities to 11.7¢ in northern 
ones. The average cost of heating 
and ventilating is 5.8c per sq ft of 
rentable area. Thirty-eight per 
cent of the 317 buildings for which 
detailed heating costs are available 
use purchased steam service. To 
heat 21,500,000 sq ft of rentable 
area costs 5.lc per sq ft. 

In closing, he predicted a period 
of closer competition after the war 
and advised the utilities to adver- 
tise the advantages of district heat- 
ing service, to give customers all 
useful information on how to heat 
economically, to be frank with cus- 
tomers regarding problems, and to 
design rates to make it possible to 
take on loads now missed within 
their service areas. 


A member of the NDHA’s 
sales development committee, Harry 
A. Weitzman, of the Rochester 
(N. Y.) Gas and Electric Corp., 
spoke on expected postwar condi- 
tions. He said that companies re- 
plying to his questionnaire said 
they had obtained war business 
equal to from 0 to 50 per cent of 
their former business volumes, that 
they expect to retain from 10 to 75 
per cent of this new business, and 
that in from three to five years 
after the end of the war they ex- 
pect a 10 per cent business in- 
crease. Additional steam use will 
be required for air conditioning 
and process work, he stated. 


He learned the utilities are plan- 
ning improvements in generating, 
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such as new boilers to replace old 
and less efficient ones, new fuel 
burning equipment and _ higher 
steam pressures—and in distribu- 
tion by loading up systems, buiid- 
ing tie lines, rebuilding old lines, 
and making needed major exten- 
sions. 


Wartime Steam Customers 


Since the liquid fuel shortage, in 
Boston as in other seaboard cities 
building owners have arranged to 
replace oil heat in their buildings 
with district heating service where 
it is available. Henry L. Martin of 
the Boston Edison Co. reported 
that on announcement by the gov- 
ernment of the scarcity of fuel oil 
there had been an influx of in- 
quiries and signed contracts, many 
of them by prospects with whom 
the company had cordial relations, 
until the available spare capacity of 
the boilers was taken and they 
could add no more business. 

He said they required new cus- 
tomers to agree to keep their steam 
generating plants in repair for 
emergency use. They connected no 
buildings with coal fired boilers be- 
cause coal was available and the use 
of critical material would be re- 
quired. Some unusual steps were 
taken in the emergency. Three cus- 
tomers were sold steam for tempo- 
rary power generation on their 
premises. Three were sold elec- 
tricity. 

He said all connections were 
made with the idea of permanency. 
Needed equipment was installed to 
make the buildings use steam eco- 
nomically. Otherwise dissatisfac- 
tion with the excessive use might 
be expected to result in a business 
loss after the war. Company engi- 
neers handled all change-over de- 
tails and negotiations for the cus- 
tomers. 

When materials are available, 
Mr. Martin said, the company must 
install adequate generating capac- 
ity for all. The present attitude of 
the utility should influence the cus- 
tomers’ choice of heating fuel when 
competition is again existent. He 
must be made aware of the hidden 
benefits of purchased steam service. 

John H. Sorg, member of the 
Allegheny County Bar, was the 
guest speaker at the get-together 
luncheon on June 14. Mr. Sorg had 
studied in Germany and later made 
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several business trips to that coun- 
try before the war. He pictured 
vividly the insidious progress of 
Hitlerism and concluded with a 
warning to Americans to guard 
their liberties. 

Chairman Leonard S. Phillips, 
New York Steam Corp., reported 
that the war service committee, 
following a meeting with govern- 
mental conservation agencies, had 
recommended to the association 
executive committee that member 
organizations be asked to make an 
even greater effort than is done at 
all times to conserve fuel and also 
manpower, transportation, and 
critical materials. George UH. 
Tuttle, The Detroit Edison Co., of 
the commercial relations commit- 
tee, which had been assigned the 
task of communicating with the 
steam utilities on this subject, said 
the assignment had been completed 
and it was evident from copies re- 
ceived that the utilities had sent to 
their customers literature urging 
saving and that they had cooper- 
ated wholeheartedly. 


Advise Temperature Control 


He said that unfortunately due 
to lack of uniformity in reporting, 
it was impossible to determine the 
extent of the results. However, on 
a sq ft of radiation basis and on a 
cu ft basis and also per customer, 
the steam use is lower. He said 
the utilities had urged their cus- 
tomers to improve their buildings 
and install temperature control 
equipment. 

Among the recommendations 
made by the advisory committee— 
a group composed of four utility 
representatives, four manufactur- 
ers, and a chairman—presented by 
their chairman, E. E. Dubry, The 
Detroit Edison Co., was one that 
efforts be made to produce equip- 
ment which would better withstand 
wear, erosion, and corrosion. 

In a paper on the industry’s rate 
problems, plans, and objectives, 
Harry A. Weitzman, manager of 
the rate and contract department 
of the Rochester Gas and Electric 
Corp. and member of the associa- 
tion rates and regulations commit- 
tee, reported that answers to ques- 
tionnaires sent out by him indi- 
cated that new problems were of a 
relatively minor nature and too few 
studies of rates were contemplated. 





In concluding, he suggested sty. 
ies of tax and fuel adjust mey 
clauses, the desirability of ate. 
ruptibility of service claus:s ; 
contracts where mains and/or play 
are inadequate in peak load: 
leased boilers are not available, t; 
desirability of customer con‘ ri)». 
tions for line extensions, the «fe 
of shifting peak load, the indy 
ment type of rates for pea 
offpeak service and costs. 


Improved Load Factors 


J. Earl Seiter, Consolidated Gx 
Electric Light and Power Co 
sented two valuable papers. In t) 
first of these, on capacity, 
factor, and rates, he showed thy 
improved load factors inevital 
bring lower unit costs to both th 
company and the customer. T| 
companies reporting to Mr. Seite: 
each indicated that the load fact 
rates either helped them to reta 
existing business or to obtain ne 
customers or both. In the seco 
paper, on rate structure analysi: 
Mr. Seiter gave a very comprehe 
sive review of the fundamentals 
rate making. 

Sterling S. Sanford, sales eng 
neer of The Detroit Edison (€ 
was elected president of the ass 
ciation for the year 1944-45, at th: 
final session. Roy M. McQuitt 
utilization engineer of the Uni 
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Electric Co. of Missouri, was ele 


John fF 


distric’ 


ed first vice-president; 
Malone, supervisor of 
steam sales, Consolidated Gas El 
tric Light and Power Co. of Balt: 
more, second vice-president; a! 
Robert D. Martin, assistant vice 
president and director of the Ne 
York Steam Corp., third vice-pres:- 
dent. 

These men, with the retiring 
president, J. J. Schenk, Rochester 
Gas and Electric Corp., Henry | 
Martin, Boston Edison Co., and D 
W. Loucks, Allegheny Count) 
Steam Heating Co., form the ne" 
executive committee. John F 
Collins, Jr., is secretary-trea* 
urer of the NDHA, with the heat 
quarter’s office at 827 N. Euclid 
Avenue, Pittsburgh 6, Pa. 

[Reports of the commercia! r 
lations, insurance, operating st 
tistics, research, weather data 
chemistry, steam station eng 
neering, educational, and distribu: 
tion committees will be summarize 
next month. | 
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Refrigerating Engineers Discuss 
Psychrometry in Frost Zone, Heat 
Flow, Refrigerants, Test Setups 


N A CAREFULLY prepared paper 
which attracted wide and favorable 
nterest, D. D. Wile—of the Carrier 
orp.—discussed Psychrometry in 
he Frost Zone at the 3lst spring 
meeting of the American Society of 
Refrigerating Engineers. The meet- 
ng was held in Pittsburgh early 
ast month. 

Mr. Wile pointed out that humid- 
ty measurements in comfort air 
onditioning and industrial process- 
ng are made almost exclusively by 
he wet bulb psychrometer. In me- 
eorology, the psychrometer finds 
niversal use even at the extremely 
ow temperature of Arctic regions. 
he psychrometer is also used in 
pngineering practice at tempera- 
ures below freezing, but its relia- 
bility in this field has not been so 
well established. 

Of the several methods available 
or measuring humidity at low tem- 
peratures, the psychrometer com- 
bines the advantages of simplicity, 
ow cost, ease of manipulation and 
ommercial availability, and when 
roperly used, it is entirely reliable, 
e said. The purpose of his paper 
was to recommend the practices 
nd precautions necessary to obtain 
eliable readings with the wet bulb 
psychrometer in the frost zone, 
larify the theoretical principles in- 
volved, and establish the magnitude 
bf errors that may exist under var- 
ous operating conditions. 

In concluding his discussion and 
resentation of data, Mr. Wile gave 
he following summary of factors 
hffecting the psychrometer: 

Thermometer Accuracy—By far 
he most important source of error 
at low temperatures is the ther- 
ometer. Fortunately, this error 
an be reduced to negligible propor- 
ions by selecting thermometers 
with suitably fine graduations. Fur- 
hermore, almost any desired ac- 
uracy can be obtained from suit- 
ble thermocouple equipment. 





Supercooled Water—At tempera- 
tures near freezing, if the wick is 
wetted with supercooled water and 
calculations are based on ice, large 
errors may result. Complete elim- 
ination of this error is simply a 
matter of using the proper type of 
psychrometric chart or of using the 
proper physical constants in the 
calculations. 

Thermometer Stem Correction— 
At low temperatures, this error is 
usually negligible and it can be eas- 
ily corrected by application of a 
simple calculation. 

The stem correction can be ex- 
pressed as a per cent of the wet 
bulb depression : 


Stem correction 
100 





Wet bulb depression 
= 0.009 (N —t,) 


where N = the scale reading at 
the point of immersion and t, = 
thermometer reading. 

Results of this equation are given 
in the following table for various 
degrees emergent from 0 to 80: 


No. of degrees Stem correction, per 
emergent cent of wet bulb 








(ty N) depression 
0 0 
20 ~~. 38 
40 —O.36 
60 0.54 
80 0.72 


It is evident that at low tempera- 
tures, where the number of degrees 
emergent is small, that the stem 
correction can usually be considered 
negligible. 

Air Stream Velocity Effect—At 
low velocities, the psychrometer 
tends to indicate too high a humid- 
ity, while a* high velocities, the 
indication is slightly too low. For- 
mulas and curves presented in this 
paper make it possible to select a 
velocity at which the error is nil, 
or to correct for the error at other 
velocities. 

Radiant Heat—The psychrometer 
must not be shielded from objects 
at dry bulb temperature but it 
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should be shielded from surfaces 
which are considerably above or 
below dry bulb temperature. Care 
must be taken to avoid radiant heat 
from the observer’s body. These 
precautions are particularly impor- 
tant at low temperatures. 

Impact Effect—In a moving air 
stream, both the wet and dry bulb 
thermometers indicate tempera- 
tures slightly lower than the true 
values for the air at rest. Since 
both thermometers are affected 
alike, the error is negligible except 
at very high velocities. A correc- 
tion can easily be obtained from a 
table given in the original paper. 

Dalton Effect—At some future 
date, the psychrometric tables may 
be revised to show moisture con- 
tents slightly higher than indicated 
by the perfect gas law. At low 
temperatures, the revision will be 
of negligible magnitude. Engineer- 
ing practice usually concerns the 
difference in moisture content be- 
tween two states and thus further 
reduces the significance of this 
deviation. 


Heat Flow Rates With Rapid 
Temperature Changes in 
Enclosed Spaces 


In their paper on Heat Flow 
Rates With Rapid Temperature 
Changes in Enclosed Spaces pre- 
sented at the ASRE meeting, H. B. 
Pownall and S. P. Soling, of the 
York Corp., gave a method whereby 
quick pulldown installations may be 
rationally designed. They showed 
that: 

The heat flow rate is dependent 
primarily upon the temperature 
difference between the air and the 
various surfaces exposed to the air, 
and only secondarily upon the heat 
capacity of the objects comprising 
these exposed surfaces. 

At any time instant a balanced 
condition must exist between the 
compressor capacity and the rate of 








heat flow from the exposed sur- 
faces. 

For any given system a curve 
plotted showing temperature versus 
time will have a well defined knee 
past which the time rate of change 
of air temperature becomes very 
slow. 


Refrigerants and Absorbents 


Speaking on Refrigerants and 
Absorbents at the ASRE spring 
meeting, W. R. Hainsworth, vice- 
president of Servel, Inc., reviewed 
desirable refrigerant and solvent 
properties and characteristics for 
compressor and absorption systems. 
In concluding his paper, he stated 
that with so many basic refrigerant 
variables entering the design it is 
understandable that ideal refriger- 
ants for all applications do not ex- 
ist. Water may be an ideal refrig- 
erant because of its high latent 
heat and safety characteristics but 
its temperature range is limited, 
the displacement requirements are 
high, and leaks are difficult to find 
in a high vacuum system. Am- 
monia has a high latent heat, good 
displacement characteristics, and is 
capable of use over a wide temper- 
ature range. However, its large 
scale usage is mainly in industrial 
applications, partly because of the 
high cost of safety requirements in 
many other types of installation. 
Methyl! chloride and sulfur dioxide 
have their advantages and disad- 
vantages. The “Freon” refriger- 
ants have an economic advantage 
in safety requirements, but the 
economy of operation in industrial 
applications is not so low as am- 
monia, and leaks are more difficult 
to find. The ideal refrigerant does 
not exist, but ideals are still worth 
working for and it would be un- 
reasonable to assume that there 
will be no more new and improved 
refrigerants. 


The road from the laboratory to 
acceptance by industry is long and 
hard and requires a great deal of 
courage and ability on the part of 
the chemical companies who under- 
take to produce, cooperating with 
the refrigerating companies who 
undertake to use, a new refriger- 
ant, said Dr. Hainsworth. It is 
possible that when new refrigerants 
and absorbents do appear they will 
be of a type which will permit the 
use of smaller equipment without 
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much change in operating efficiency. 
The organic chemist can synthesize 
almost any compound he wishes to 
create. He has new scientific tools 
to work with. Just one of these is 
the new infra-red spectrometer 
which enables him to produce an 
automatic recording to identify 
many radicals and their position 
within the molecule. He can tack 
on halogen atoms here and there, 
and intersperse doubie bonds or 
polarize and unbalance the molecule 
with side chains. He can plaster 
the whole carbon chain with flu- 
orine or other components if he 
wishes. He may even find a ther- 
mal and pressure reversible poly- 
merization reaction attended by 
heat changes larger than the latent 
heat of evaporation. What will be 
the result? Possibly a new refrig- 
erant. Possibly a new absorbent. 


Control of a Temperature- Altitude 
Chamber 


The subject of control of test 
chambers, and their design and con- 
struction, came up for as much or 
more discussion as any other topic, 
following presentation of a paper 
on Control of a Temperature-Alti- 
tude Chamber by F. W. McKenna, 
of the Vilter Mfg. Co. He described 
the design of a test chamber at an 
aircraft radio laboratory which is 
subject to automatic program con- 
trol of both temperature and pres- 
sure. This was one of the most 
interesting and unique control 
problems ever submitted to us, he 
said. “We had never previously 
attempted a control application of 
this nature, and to the best of our 
knowledge neither hed any one else 
in the industry.” 

The specifications required that 
the equipment should be capable of 
reducing the temperature in the 
chamber from ambient (approxi- 
mately +80 F) to —76 F in 2 hr, 
holding this temperature 4 hr, rais- 
ing the temperature to -+-167 F in 
45 min, then holding the tempera- 
ture until the end of the test. 

In addition to the temperature 
requirement, it was also necessary 
to reduce the pressure in the cham- 
ber to 4 in. Hg absolute in % hr 
after the temperature had been re- 
duced to —76 F. 

The temperature and the press- 
ure were to be controlled and re- 
corded, and the air in the chamber 


was to be circulated in order 
maintain an even temperature. Vj. 
bration would not be tolerate 
because of its effect on equipmen 
under test. This included mec)ayj. 
cal vibration as well as vibratioy 
attributable to excessive air veloc. 
ties. 


A program controlled semi-: utp. 
matic system that would mee 
specifications was worked out. 8; 
presetting the controls, an infinit. 
variety of reproducible test pro. 
grams is available. The tempers. 
ture and pressure controls are jp. 
dependent of each other. 


In addition to the papers re. 
viewed briefly above, the meetin; 
program included discussions of hy. 
drocarbon refrigerants in the loy 
temperature field, by H. D. Ey. 
wards, Linde Air Products (Co, 
blast freezing plants, by Ear! ) 
Pollock, Vilter Mfg. Co.; chroma‘: 
corrosion inhibitors in brine sys. 
tems, by Marc Darrin, Mutua 
Chemical Co. of America; use of 
cold cathode fluorescent lighting i: 
refrigerated spaces, by R. C. Hult. 
gren, General Luminescent Corp 
domestic refrigerators, by Arthur 
W. Ewell, Worcester Polytechni 
Institute; industrial plastics, by 
John Sasso, Product Engineering 
refrigeration in water-gas syn- 
thetic ammonia plants, by J. ¢ 
Dely, consulting engineer; efficient 
use of insulation, by L. E. Cover 
Armstrong Cork Co.; determining 
thermal conductivities at low ten- 
peratures, by Ludwig Adams, Me: 
lon Institute; and _ refrigerating 
test equipment, by Robert W 
Christie, U. S. Testing Co., Inc. 


At a luncheon meeting, George 
R. Gibbons, senior vice-president 0! 
the Aluminum Co. of America, de 
scribed the many wartime uses of 
aluminum and the large amounts 
of this metal available now and for 
postwar use. Pig capacity has been 
expanded seven times during the 
war, and fabricating capacity ha 
been expanded 30, 40, or 50 times 
he said. 


The invasion of Europe occurred 
while the ASRE was meeting i 
Pittsburgh, and to keep the refrir- 
erating engineers up to the minutt 
on war news, a commentator from 
one of the local radio stations gav 
a news summary at the end of eat! 
morning technical session. 
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Proceedings 
of the 
Semi-Annual Meeting 


American Society of Heating and Ventilating Engineers 
June 19-20, 1944 


One OF the most important ac- 
tions taken by members of the 
American Society of Heating and 
Ventilating Engineers attending 
the Semi-Annual Meeting 1944 in 
Grand Rapids, Mich., was the adop- 
tion of a resolution offering “the 
full support of the members of the 
ASHVE to the Government in the 
National Fuel Efficiency Program 
to expedite the war effort by help- 
ing to prevent the needless waste 
of heat and power.” 


The Semi-Annual Meeting of the 
Society attracted over 350 mem- 
bers, guests, and ladies at the Pant- 
lind hotel, Grand Rapids, June 19- 
20. After a series of important 
committee meetings on June 18, the 
first business session was called to 
order on Monday, June 19, in the 
ballroom of The Pantlind by Pres. 
8. H. Downs, Kalamazoo. A greet- 
ing for the visiting members was 
given by H. D. Bratt, president of 
the Western Michigan Chapter, as 
follows: 

Good morning Officers and Members 
of the American Society of Heating 
and Ventilating Engineers! To say 
that the Western Michigan Chapter 
Welcomes you to Grand Rapids is to 
use a true, if you will, but stereotyped 
expression, but we hope that you will 


enjoy your visit to the home of this 
little daughter of the big mother So- 
ciety. 

Because of her leadership in fur- 
niture design and _ craftsmanship, 
Grand Rapids is known as the Furni- 
ture Capital of America. And yet her 
industries are widely diversified. 
Fifty-nine per cent of our families 
here own their homes, and that is a 
high rate, as cities go, in the United 
States. 

These facts make for economic sta- 
bility and I give them to you to make 
you feel that you have come to a 
pretty good place after all. 


Attendance at our Chapter meetings 
during these two and a half years of 
war has been very gocd, in spite of 
the fact that half our members must 
drive 50 miles or more to attend the 
meetings under gasoline rationing re- 
strictions. We are proud to announce 
that since the first of the year our 
Chapter has increased its membership 
about 50 per cent. But we are proud 
most of all to welcome home our most 
distinguished member, who has been 
hopping all around the country on a 
speaking tour. To you he is known 
as Pres. S. H. Downs, but to us he is 
known as Sewell. 

I am very happy to say to you, 
Sewell, we wish you complete success, 
and we assure you that we will do 
all in our power at this meeting to 
make things enjoyable for everyone. 


A brief response was made by 
President Downs. 
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By-Law Amendments 


A series of amendments to the 
By-Laws and Research Regulations 
were presented by Secretary A. V. 
Hutchinson. The new By-Laws on 
rate of initiation fees and dues are 
as follows: 


ARTICLE B-IV—Admission Fees and 
Dues 
Section 1. The admission fee of Mem- 
bers and Associate Members shall be ten 
dollars ($10.00); of Junior Members five 
dollars ($5.00). Admission fee must ac- 
company application for membership 


Motion for adoption was made 
by C. F. Boester, St. Louis, and 
seconded by E. C. Evans, Buffalo, 
ae a 

Section 2. The annual dues of Members 
and Associate Members shall be eighteen 
dollars ($18.00); of Junior Members ten 


dollars ($10.00); of Student Members 
three dollars ($3.00). 


A motion for adoption was made 
by L. T. Avery, Cleveland, and sec- 
onded by E. M. Mittendorff, Chi- 
cago. 


Section 5. Of the annual dues paid by 
Members and Associate Members forty 
per cent (40%) shall be allotted to the 
Research Fund and shall be immediately 
deposited in said fund and shall not be 
used for any other purpose. 


Motion for adoption was made 
by G. D. Winans, Detroit, and was 
seconded by H. B. Hedges, Phila- 
delphia. 


Section 7. The dues of a new member 
of any grade shall be pro-rated quarterly 
but if the amount paid is less than five 
dollars and fifty cents ($5.50) such mem- 
ber shall not be entitled to receive the 
volume of Transactions or The Guide for 
the year in which he is elected, but he 
shall otherwise be entitled to all the rights 
and privileges of membership. Forty per 
cent (40%) of all dues of Members and 
Associate Members shall be allotted to the 
Research Fund and shal! be immediately 
deposited in said fund and shall not be 
used for any other purpose. 


Motion for adoption was made 
by M. W. Bishop, Milwaukee, and 
seconded by John Howatt, Chicago. 


Section 8 Junior Membership shall be 
limited to ten (10) years and upon elec- 
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tion to a higher grade, such members shall 
upon notification of transfer, pay the an- 
nual dues of the gra:le to which they have 
been transferred. 


Motion for adoption was made 
by L. G. Miller, East Lansing, and 
seconded by J. W. Miller, Lansing. 

The several motions for adoption 
were unanimously carried. 

President Downs announced that 
the proposed amendment on Com- 
mittees, Article B-VIII would be 
presented by J. F. Collins, Jr., 
Pittsburgh. Mr. Collins said that 
Chapter Delegates Conferences had 
been held for a number of years at 
each Annual Meeting and last Jan- 
uary the group decided they would 
like to be considered as a Society 
Committee and to accomplish this 
directed their chairman to appoint 
a committee of three to prepare an 
amendment to the By-Laws. It was 
not the purpose to take over the 
functions of any of the other com- 
mittees, such as Membership, Chap- 
ter Relations, or did they say that 
they wanted funds to come to each 
Society Meeting. The proposed 
amendment was sent to the Chapter 
Delegates, and 25 of the 32 ex- 
pressed approval, and 4 did not 
vote. 

Mr. Collins then offered a motion 
for the adoption of the amendment, 
which was seconded by D. L. Taze, 
Cleveland. 

ARTICLE B-Vili—Committees 


Section 14. There shall be a standing 
committee known as the Chapter Dele- 
gates Committee. The membership of this 
Committee shall consist of one Delegate 
or Alternate from each local chapter, who 
shall be selected as each chapter may di- 
rect. The Chapter Delegates Committee 
shall meet at each Annual and Semi-An- 
nual Meeting of the Society to discuss 
problems of mutual interest affecting the 
chapters. The Chapter Delegates shall 
elect a chairman to serve for a term of 
one year, from June to June. Meetings 
of the Chapter Delegates Committee may 
be attended by any local chapter officer, 
but each chapter shall have only one vote. 


In the discussion John Howatt, 
chairman of Constitution and By- 
Laws Committee, expressed the 
opinién that the proposed amend- 
ment should have been referred to 
the Council, and if the Council saw 
fit it would refer it to the Consti- 
tution and By-Laws Committee for 
preparation in proper form. He 
pointed out that in the present 
By-Laws, provision is made for 12 
regular committees and that the 
By-Laws stipulate that the Coun- 
cil may appoint any other special 
committees to carry out any spe- 
cific purposes. He suggested that 
there should be a definite clarifica- 
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tion of the functions and duties of 
some of the existing committees be- 
fore we create committees without 
any specific functions. 

Mr. Howatt recalled that the 
Chapter Delegates Conference was 
established when he was president 
of the Society, but he felt that the 
Chapters Committee should do 
something more than just “discuss” 
matters. 

Mr. Collins expressed the opinion 
that the division between the Chap- 
ter Relations and the Chapters 
Committee was quite clear cut, and 
felt that any recommendations 
made by the Chapters Committee 
to the Council would naturally be 
referred to the Chapter Relations 
Committee. 

Mr. Avery stated that the dis- 
cussion brought out the fact that 
there was a question whether the 
Constitution and By-Laws Commit- 
tee is a steering Committee, or 
whether it is an approval commit- 
tee. He thought that it was rather 
unfortunate that our Constitution 
permitted different methods of re- 
vision for the Constitution, the By- 
Laws and the Rules. 

President Downs pointed out that 
there was an apparent conflict be- 
tween the proposed amendment and 
the Rules where the Chairman 
would serve from June to June, and 
invited discussion of this matter. 

In commenting, C. F. Boester, 
St. Louis, said that the members of 
the Committee would serve from 
January to January, but only the 
Chairman would serve from June 
to June. He believed that this was 
desirable because many of the 
chapters changed officers at their 
May meetings. 

Motion for the adoption of Sec- 
tion 14, Article B-VIII, was car- 
ried. 

On motion of Mr. Collins, sec- 
onded by Mr. Boester, it was voted 
that the present Section 14 of Ar- 
ticle B-VIII of the By-Laws, edi- 
tion of 1943, shall be renumbered 
Section 15. This motion was unani- 
mously carried. 

President Downs then announced 
that the following amendment was 
submitted in accordance with the 
vote of members at the 50th An- 
nual Meeting in January 1944, and 
was prepared by the Constitution 
and By-Laws Committee and en- 
dorsed by the Council: 





Addition to Article —B-I1X—Election o 
Officers 
Section 1. . . . . However no men j¢,; 
of the Society is eligible for nomina joy 
for election to serve on more than >, 
elective body of the Society at a time 


Addition to Regulations Governing Com. 
mittee on Research—Article t!—Org ini. 
zation—Section 1 (additional item f 


(f) No member of the _ Societ;: 
eligible to serve On more than one | \ec. 
tive body of the Society at a time. 


It was moved by Mr. Howaitt, 
seconded by Mr. Evans, that the 
amendment be approved. 

Dr. B. M. Woods, Berkeley, Calif, 
stated that all members of the So- 
ciety are generally in sympathy 
with the purpose of the amend- 
ment, but he thought that two con- 
ditions must be safeguarded, one in 
which the Society membership is 
limited on Committee assignments 
so that only a few men are used, 
and the other is separation of the 
Society activities into such water- 
tight compartments that proper 
correlation is lost. He thought that 
there had been too much common 
membership in the last few years, 
and expressed some apprehension 
that the amendment as now stated 
would tend to completely separate 
the Council and the Committee on 
Research. 

C. M. Ashley, Syracuse, N. Y., 
stated that his experience as Chair- 
man of the Committee on Research 
indicated that he would have been 
greatly handicapped had there not 
been common membership between 
the two groups during the past 
year. 

General Danielson said that at 
one time there was definitely a pe- 
riod when close relationship was 
lacking, and to overcome the situa- 
tion the Society changed its regu- 
lations so that the Chairman of the 
Committee on Research became 4 
Council Member, and we thought 
that was sufficient and remedied 
the past situation. 

F. C. MelIntosh, Pittsburgh, 
stated that the Council nominates 
members of Committee on Research 
and frequently accepted sugges 
tions from the Commiitee and it 
was his belief that there is good 
reason for having common mem- 
bership between the two bodies be- 
yond the Chairman of the Com- 
mittee on Research, but considered 
it unnecessary to have a law to 
accomplish this result. 

Comdr. T. H. Urdahl, Washing- 
ton, D. C., stated that, as a membe! 
of both bodies, the dual role has in- 
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yolved a very considerable amount 
of work. He thought that in the 
past few years there had been much 
closer interest between the two elec- 
tive bodies, but he thought the 
amendment, in its present form, 
would not promote the general wel- 
fare of the Society. 

Mr. Avery reviewed some of the 
background of the proposed amend- 
ment and stated that the point had 
been raised that seven men held 
dual positions last January and in 
accordance with the action of the 
Society the Council approved the 
proposed amendment, despite the 
fact that several Council members 
had expressed an opposite view- 
point. 

General Danielson pointed out 
that the Chairman of the Commit- 
tee on Research is now appointed 
by the President of the Society, 
whereas previously the Committee 
on Research elected its own Chair- 
man. This plan permitted closer 
control over all Society policy. 

Prof. G. L. Tuve stated that he 
thought both the Committee on Re- 
search and the Council were doing 
everything possible for the benefit 
of the Society in contrast to con- 
ditions he had observed in previous 
years, and said that he was in fa- 
vor of the spirit of the motion, but 
considered it too drastic. 

Mr. Mittendorff thought the idea 
very good, but considered that it 
needed considerable elaboration. 

President Downs put the motion 
to a vote and it was defeated. 

A similar amendment to Re- 
search Regulations was presented 
and on motion of Mr. Boester, sec- 
onded by Prof. C. H. Pesterfield, it 
was voted to reject the amendment 
to Research Regulations, Article II, 
Section 1f. 

President Downs introduced Paul 
D. Close, Chicago, who presented 
the first paper, Selecting Winter 
Design Temperatures (see p. 437 
in this issue for complete paper). 

Following a three-minute inter- 
mission, President Downs an- 
nounced the next paper would be 
given by L. T. Wright, Jr., Ithaca, 
N. Y., on the subject of Periodic 
Heat Flow—Homogeneous Walls or 
Roofs, who was the co-author with 
Prof. C.0. Mackey (complete paper 
and discussion to be published in 
Journal Section, Heating, Piping 
= Air Conditioning, September 

4), 


The final paper in the morning 
session was given by E. K. Camp- 
bell, Kansas City, Mo., on the sub- 
ject, A Method of Heating a Cor- 
rugated-Iron Coal Preparation 
Plant (see p. 434 this issue for 


complete paper and discussion). 
[Proceedings to be concluded in August 


issue.) 
Research 


Research activities played an im- 
portant part in the Grand Rapids 
meeting, for, in addition to the meet- 
ing of the Committee on Research on 
Tuesday afternoon, eleven Technical 
Advisory Committees also met. 


Technical Advisory Committees 


The first meeting of the newly 
formed Committee on Air Steriliza- 
tion and Odor Control was held on 
Sunday afternoon, and the general 
policy under which this Committee 
will function was discussed and ap- 
proved. 

The Committee on Psychrometry 
met under the chairmanship of J. H. 
Walker, Detroit, and agreed on the 
desirability of obtaining national and, 
if possible, international acceptance of 
basic formulas and tables of the prop- 
erties of mixturep of air and water 
vapor. They agreed that it was 
neither necessary nor desirable to es- 
tablish standard charts because of in- 
dividual preferences and needs for 
different types of charts and because 
charts are merely derivations from the 
basic data. The Committee agreed to 
suggest that a joint committee be es- 
tablished with representation from all 
organizations in the United States 
and Canada likely to be interested in 
the establishment of this basic data 
and that invitations be sent to Brit- 
ish Institutions to cooperate. Prof. 
C. O. Mackey, a member of the Com- 
mittee, was asked to prepare a report 
on the present status of our knowl- 
edge of the properties of air and wa- 
ter vapor mixtures. After approval 
by the Committee, a paper will be 
presented before the Society. 

The Committee on Heat Require- 
ments of Buildings met under the 
chairmanship of Paul D. Close, Chi- 
cago, and discussed the proposed 
studies on infiltration. This Committee 
hopes to make careful studies during 
the coming heating season at a num- 
ber of private residences as well as at 
research houses in various parts of 
the country with the hope of establish- 
ing dependable data on various fac- 
tors in the infiltration problem, and 
specifically on the infiltration in cubic 
feet per hour for actual wind velocity 
and the number of air changes per 
hour per mile of wind velocity. 

Following the presentation of the 
paper by C. O. Mackey and L. T. 
Wright Jr., Ithaca, N. Y., which re- 
sulted from cooperative research be- 
tween Cornell University and the Soci- 
ety, the Committee on Cooling Load in 
Summer Air Conditioning met under 
W. E. Zieber, York, Pa., chairman, and 
laid plans for a continuation of these 
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studies. Future work will deal with 
periodic heat flow in non-homogeneous 
walls and roofs. They also considered 
the problem of checking by actual 
tests with a hot-box or other accept- 
able method the data which had been 
derived by mathematical analysis and 
computation. 

In the absence of Prof. D. W. Nel- 
son, Madison, Wis., the Committee on 
Air Distribution and Air Friction met 
under the chairmanship of Ernest 
Szekely, Milwaukee, and gave consid- 
eration to the urgent need for a re- 
examination of duct friction data and 
the question of projection of heated 
and cooled air streams. 

The Committee on Insulation, Lt. 
Comdr. E. R. Queer, Washington. 
D. C., chairman, met and discussed the 
desirability of the Society being in a 
position to carry out standard tests 
on heat transmission through insula- 
ting and other materials. 


A well-attended meeting of the 
Committee on Air Cleaning was held 
on Monday afternoon under the chair- 
manship of R. S. Dill, Washington, 
D. C. Among the many important as- 
pects of this problem which were dis- 
cussed in this meeting, the question of 
a standard code for testing air filters 
was in the forefront. The Committee 
was advised that the Air Filter Insti- 
tute had considered this problem and 
had appointed a special sub-committee 
to expedite the preparation of an ac- 
ceptable code with the intention of 
submitting it through the Committee 
and the Standards Committee of the 
Society for approval by the Society. 

Prof. G. L. Tuve, Cleveland pre- 
sented to an informal meeting of the 
Committee on Heat Transfer of 
Finned Tubes some preliminary re- 
sults of the work being carried on at 
Case School of Applied Science on 
heat transfer coefficients of Freon re- 
frigerants. 

J. C. Albright, Philadelphia, pre- 
sented to an informal meeting of the 
Weather Design Committee the re- 
sults of the analysis for one city of 
the comprehensive weather data which 
has been made available to the Com- 
mittee on Research and the Society 
through this Committee. As soon as 
the methods of analysis have been 
worked out and approved, the Com- 
mittee on Research, in cooperation 
with other bodies, expects to make a 
comprehensive analysis of similar 
data from over 100 other stations in 
the United States. 

The Committee on Instruments 
held a luncheon meeting on Tuesday 
under the chairmanship of C. M. Ash- 
ley, Syracuse, N. Y., and made sat- 
isfactory progress on some of the im- 
portant questions of instrumentation 
which are of such vital interest in al- 
most every research project. 

The Committee on Sound Control, 
R. D. Madison, Buffalo, N. Y., chair- 
man, met and discussed, among other 
matters, the sound energy studies on 
which a start has just been made at 
the Research Laboratory. 
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Industrial Exhaust Ventilation in 
Industrial Hygiene 


By Allen D. Brandt,“ Chicago, Ill. 


On OF THE more important 
phases of industrial hygiene, if not 
the most important, is atmospheric 
sanitation. The air, like water, 
milk, foods, etc., must be relatively 
free of harmful contaminants if 
the health of the individuals 
breathing the air is to be main- 
tained at a high level. Even though 
most air borne contaminants 
(dusts, fumes, mists, smokes and 
gases) are toxic to a greater or 
lesser extent, a certain amount of 
atmospheric contamination is per- 
missible without affecting adverse- 
ly the health of the exposed indi- 
viduals. 

The permissible amount of con- 
tamination varies from individual 
to individual and from substance 
to substance, but for a given sub- 
stance the health of the average in- 
dividual (considered as a group) 
is not affected adversely by breath- 
ing air containing a given amount 
of the contaminant.':? For some ma- 
terials the safe amounts have been 
determined rather accurately and 
for other substances a_ tentative 
value has been established on the 
basis of comparable chemical struc- 
ture, comparable physiological re- 
action, or field experience. These 
safe limits are called maximum al- 
lowable concentrations and are 
usually referred to merely as 
M.A.C. The M.A.C. of a given sub- 
stance might be defined as the at- 
mospheric concentration of the 
substance which will have no meas- 
urable deleterious effect upon the 
average individual who breathes 
the contaminated air eight hours 
daily. This does not mean that no 
workers exposed to atmospheric 
contaminants in the range of the 
maximum allowable concentrations 
will show ill effects. Some indi- 


*Sanitary Engineer, Safety and Secur- 
ity Branch, Office of the Chief of Ord- 
nanee, Army Service Forces. Member of 
ASHVE. 

‘Superior numerals refer to Bibliog- 
raphy. 

Presented at the Semi-Annual Meeting 
of the American Society of Heating and 
Ventilating Engineers, Grand Rapids, 
June 1944. 
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SUMMARY — The average worker, 
when considered as a group, shows no 
ill effects when exposed to atmos- 
pheric contaminants, dusts, fumes, 
mists, and gases, below the maximum 
allowable concentration. Local exhaust 
ventilation is best suited for specific 
and major sources of contamination 
while general ventilation is best suited 
for scattered and minor sources. 

The designer of exhaust ventilation 
systems should have a good know!l- 
edge of the fundamentals of air flow 
into suction openings and should know 
how contaminants are released and 
how they react. In general, there are 
four main types of local exhaust 
hoods and for each the entering air 
flow is different. 

With the information available to- 
day there is little excuse for the ex- 
istence of atmospheric contamination 
of such order tha®the health of the 
workers is affected adversely. 


viduals display unusual susceptibil- 
ity to certain substances and will 
show signs of illness even if they 
work in atmospheres which are not 
contaminated in excess of the max- 
imum allowable concentration. In 
general, however, if the atmos- 
pheric contamination in industry 
does not exceed the maximum al- 
lowable concentration for the sub- 
stance or substances in question, 
the large majority of the exposed 
workers will show no demonstrable 
ill effects. 


The maximum allowable concen- 
trations vary tremendously from 
substance to substance. The units 
in which these concentrations are 
expressed vary also from substance 
to substance but, in general, are 
similar for similar types of sub- 
stances or types of physiological 
reactions. Thus the M.A.C. for hy- 
drogen sulfide is 20 ppm; for gaso- 
line 1000 ppm; for lead the M.A.C. 
is 0.15 mg/m*, and for TNT it is 
1.5 mg/m’. 

Experience in a number of indus- 
tries has shown that (1) occupa- 
tional illnesses of a respiratory or 
systemic nature are rare if work- 
ers are not exposed to atmospheric 
contamination in excess of the max- 
imum allowable concentration; (2) 
the incidence of occupational illness 


increases rapidly if workers are ex. 
posed to excessive amounts of at. 
mospheric contamination; and (3 
the atmospheric contamination cap 
be kept below harmful limits by 
engineering measures. 

Atmospheric contamination in jp. 
dustry is more common than mos 
people realize. Many persons fed 
that so long as the air is not visibly 
contaminated or does not cause irri- 
tation to the nose and throat, it is 
respirable, that is, safe to breathe 
Consequently, they feel that only 
relatively few operations or pro. 
esses are of concern from the point 
of view of atmospheric contamina- 
tion. This is, of course, erroneous, 
for the air may appear perfect!) 
clean and may be wholly free from 
any irritating action even thoug) 
it is contaminated greatly in excess 
of the maximum allowable concer- 
tration. It must be remembered 
that wherever materials are being 
processed, whether changing the 
physical or chemical state or the 
physical size, some of the materia 
will escape into the workroom air 
in the form of dusts, fumes, mists 
or gases, except where the opera 
tions or processes are conducted in 
air tight systems or in closed sys- 
tems maintained under negative 
pressure. Therefore, consideration 
must be given by engineers to the 
problem of atmospheric contamina- 
tion by most processes and at most 
operations rather than those few 
operations or processes which pro 
duce visible contamination. 

The measures commonly en- 
ployed for the prevention of exces 
sive atmospheric contamination it 
industry are as follows: 

1. Control of the dust, fume, mist, 
smoke, or gas at the point of geners- 
tion or dissemination. a. Local exhaust 
ventilation; 6. Enclosures; c. We 
methods; d. Good housekeeping. 

2. General ventilation. 


3. Isolation or segregation of th 
operations producing atmospheric 0 
tamination. 


4. Substitution of less toxic matt 
rials for the toxic ones or of less o> 
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‘ectionable operations for the ones 
producing much contamination. 


Of these measures, local exhaust 
ventilation and general ventilation 
are by far the most important. Con- 
sequently, atmospheric sanitation 
falls largely within the purview of 
ventilating engineers, and most of 
this paper will be devoted to a dis- 
cussion of some of the primary 
factors involved in the design of 


to the sources as possible, and (4) 
for hoods which must be located at 
some distance from the source of 
contamination, use large hood open- 
ings and flanges if possible. 


The velocity of air movement at 
the source of contamination neces- 
sary to capture the contaminant 
may vary from as little as 75 fpm, 
a velocity sufficient to overcome 


of 500 to 1000 fpm. Hence little 
disturbance is required to upset the 
control velocity pattern at most op- 
erations with the result that some 
of the contaminant will escape into 
the general room air. This fact is 
most important since it is not un- 
common to find that open doors and 
windows near operations provided 
with local exhaust ventilation ren- 
der such control measures essen- 
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Fig. 1—Canopy hood 


inets, chemical reactors, and en- 
closures around pots or kettles con- 
taining toxic materials which are 
escaping into the air, such as molten 
lead. 

It is apparent from the fore- 
going equation that the area of the 
openings into the hood should be 
as small as is consistent with satis- 
factory performance of the opera- 
tion so that the volume of air re- 
quired is kept at a minimum. It 
has been our experience that ex- 


operations is that the contaminated 
air is moved through the breathing 
zone of the worker and consequent- 
ly does not protect the worker at 
the operation even though the con- 
taminant is prevented from escap- 
ing into the general workroom air. 
Canopy hoods are being replaced to 
a great extent by slot type lateral 
exhaust hoods, and by down draft 
ventilation. 


For slot t exhaust hoods such as 
are used at the upper edges of tanks, 
vats, tubs, tables, etc.“ * 


Q=28 VLW .......... (3) 


Where Q and V are the same as in 
Equation 1. 


Land W= tank length and 
width respectively in feet. 

The value of 2.8 does not apply 
to all conditions but may vary from 
about 2.0 to 3.5, as will be discussed 
later. Furthermore, determining a 
satisfactory control velocity for op- 
erations such as degreasing or elec- 
tro-plating in tanks having a hood 
along only one long side of the tank 


source of contamin: tio, 


a=area of the hood «pe. 


ing in square feet. 


Examples are the hoods freg :en;. 


ly used at welding, granite cut ing 
grinding, and similar operations 


This equation is accurate only fo; 
free flow into an open hood. If th 
hood lies on a large flat surface th: 


air flow is cut off from one side o; 
the hood and the value of Q ma: 
decreased as much as one-thiri! 
very favorable conditions. Likewis 
if substantial flanges are use; 
around the hood opening, the veloc. 
ity contours will be elongated cop. 
siderably directly in front of th 
hood and the value of Q may i 
decreased from 10 to 20 per cen 
On the other hand, if there is som 
obstruction between the source ; 
contamination and the face of the 
hood, the value of Q must be ip 
creased accordingly. 


“< 


Tables or work benches with 
down draft grille tops constitute 


: 








isting installations (particularly __ is difficult, since to obtain the mini- a different type of hood. An analy Bg 
spray paint booths) which do not ™um control velocity at the far sis of the problem will reveal HH ., 
afford adequate control because of edge of the tank requires an un- however, that such hoods fall int jp 
low control velocities may often be necessarily large ventilation rate group 1 or group 4, depending 2, 
made adequate by decreasing the and frequently an excessive rate of upon whether the contaminant i i fo 
area of the opening without inter- | Solvent loss. There is much evi- released directly at the grille or « J it 
fering significantly with the per- dence available to indicate that for some distance above it. If released la 
formance of the operation. degreasers Q — 50LW and for elec- directly at the grille the value of DD os 
For canopy hoods located above tro-plating tanks Q = 120LW pro- in Equation 4 becomes zero and the I o, 
tanks, tables and the like’,— vides adequate control of the op- resulting equation is Q Va of 
Q=14VPD........... (2) erations.”*** The respective mini- which is identical with that ir Bt. 
iat V are the same as in ~~ ym control velocities are about 18 | Equation 1. Fi 
P= mood face perimeter in 8nd 43 fpm, which are too low to To paint a better picture of th ty 
fee be of much significance. The reason fundamental laws governing th fe 
o= distance in fet from the for the satisfactory results is, of characteristics of air flow into sue 
tank top. course, that the velocity is much tion openings it may be well to se 
Examples are the hoods over steam higher over most of the tank and how these equations fit the basi 
— eee By Gas Samenien that the mist or vapor that does physical laws of the flow of fluids 
To obtain good results, the edges ee from the tar side of the The first equation is obvious! 
of the hood should extend beyond tank is not aueiceunt ee contami- the fundamental law for the flow 
the edges of the tank or table as nate the neathy. sir excessively. fluids and needs no further break- 
shown in Fig. 1. It is essential that Whenever slot type hoods are = down. | 
operations requiring canopy type Sed on tanks, table tops, and the To better understand the secon [i 
hoods be located away from doors _ ike, they should be located at least = aquation, reference should be mai: [i 
and windows since extraneous air © both long sides of the tank and ~— ty rig. 1, All the air removed bj | 
currents influence the control air Preferably along the entire perime- — the hood must pass through the 
currents very readily owing to the tet. Even with the same total ven- = are between the lower edges 0! . 
relatively large open area between _tilation rate, better control is ac- the hood and the upper edges 0! 
the top of the table or tank and the © ©°™plished since a higher velocity —_ the tank, that is, A= PD (appro 
bottom of the hood. is maintained at the tank edge, imately). Consequently, Q@ = PD! 
Even though there are many where interference from extraneous However, the average  velocit 
sources of atmospheric contamina- iF Currents created by movement through this opening is consider 
tion which may be controlled ade- | °f_nearby workers is the greatest. = ah)y higher than the control velo 
quately by means of canopy type ann te es ity at the tank top. A factor * 
hoods, they are not as common Qu¥ (ite) ...... (4) needed to have the equation app! 
today as they were years ago. Where Q and V are the same as at the source of contamination an 
An important disadvantage of, and in 1. it was found by Dalla Valle the 
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for the usual design of tanks and 
canopy hoods the velocity at the 
upper edge of the tank is only 70 
per cent of the average velocity 
through the open area between the 
tank top and the lower edges of the 
hood’, hence Q == 1.4 PDV. 

To break down the third equa- 
tion it is necessary to visualize a 
slot type exhaust hood as a modi- 
fication of a theoretical line source 
of suction of considerable length, 
as shown in Fig. 2. Under these 
conditions the velocity contours in 
a plane perpendicular to the source 
of suction, obviously, would be con- 
centric circles with the center at 
the point of intersection of the 
plane with the line. The area 
through which air is moved at a 
given velocity by the line source of 
suction is essentially that of a cyl- 
inder, hence Q = AV becomes Q = 
22rLV or 6.28 rLV. It has been 
found by experiment that the veloc- 
ity contours in a plane perpendicu- 
lar to a slot type exhaust hood are 
essentially circular in shape but are 
elongated slightly directly in front 
of the hood opening and are flat- 
tened at the sides of the hood* (see 
Fig. 3). Furthermore, with slot 
type exhaust hoods on tanks, tables, 
and the like, a considerable por- 
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Fig. 2—Slot type hood 


tion of the cylindrical surface 
through which the air might enter 
the hood is cut off so that the con- 
stant is decreased considerably and 
has been found‘ to be in the order 
of 2.8 (a value of 2.3 was reported 
by Silverman’). Consequently, since 
the radius of the contour is the 
width of the tank, Q 2.8 WLYV. 
To better understand the Equa- 
tion 4 type of hoods it is necessary 
to visualize the nature of air flow 


Fig. 4—Freely suspended hood UY 


into a theoretical point source of 
suction as indicated in left part of 
Fig. 4. The equal velocity surfaces 
would be spheres and the equation 
of air flow would be Q=—4-rr*V or 
Q = 12.57 r°V. However, the con- 
tours are elongated in front of a 
freely suspended hood and are af- 
fected by the size of the opening 
(see Fig. 4, illustration at right). 
As a result, the constant is de- 
creased somewhat and the hood 
area must be taken into considera- 


Loventlated 
side of tank 


” a a oS oS 
laches ovt From slot 


Fig. 3—Velocity contours for plating tank exhaust slot 
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tion. Dalla Valle found that the 
value of the constant is 10 and that 
the correct equation is Q= 
V (10z? +a) (the radius r of the 
approximate sphere is the same as 
x, the distance from the hood face 
to the source of contamination). 


It is necessary that the foregoing 
fundamentals of air flow into suc- 
tion openings be understood thor- 
oughly if the engineer is to be able 
to design local exhaust ventilation 
systems which will control the con- 
taminant effectively and economi- 
cally. A much too large percentage 
of the installations seen by us 
either do not control the contami- 
nant effectively or are so complete- 
ly over designed that they are 


sf 





wasteful of power and present un- 
necessary heating problems. 

The ducts should be designed al- 
most entirely on the basis of trans- 
porting velocity which varies from 
about 1500 to 5000 fpm, depending 
upon the nature of the contami- 
nant. As a rule, the system should 
be so designed that it will be bal- 
anced, eliminating the need for ad- 
justable dampers in some branch 
ducts. Such dampers are a constant 
source of trouble. Long radius 
bends are desirable and branch to 
main duct connections should have 
an included angle of less than 30 
deg. 

Collectors are not always needed 
in local exhaust ventilation sys- 
tems. If the contaminant is of no 
value, does not present a nuisance 
if discharged into the atmosphere, 
and does not present a fire, explo- 
sion, abrasion, or corrosion prob- 
lem in the ducts or fan, collectors 
are not necessary. As a rule, col- 
lectors should be located upstream 
from the fan and it is sometimes 
advisable to have them located as 
close to the hood as possible for 
reasons of fire and explosive safety. 
In the explosives manufacturing 
and processing plants, for example, 
most of the local exhaust ventila- 
tion systems which have been in- 
stalled in the last year have an in- 
dustrial collector of the wet type 
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located adjacent to, or as close as 
possible to, each hood so that the 
explosive contaminant is not con- 
veyed through considerable duct 
work. Also particular attention is 
paid to the location of a wet col- 
lector in each branch duct so that 
in the event of a fire or explosion 
at one operation it will not propa- 
gate to other operations. 


Exhausters are usually centrifu- 
gal type fans, or ejectors. Propel- 
ler type fans are sometimes used if 
the resistance of the system is very 
low. For most operations centrifu- 
gal fans are preferred since ejec- 
tors, whether air, steam or water 
operated, are inherently very ineffi- 
cient. However, where the contami- 
nant is flammable, explosive, or 
unusually corrosive, ejectors are 
used frequently. A fair percentage 
of the exhausters in the local ex- 
haust ventilation systems in the 
Army explosives manufacturing 
and processing industries are air 
or steam operated ejectors since 
most of the contaminants trans- 
ported through these systems are 
highly flammable and explosive. 


General Ventilation 


As stated previously, general ven- 
tilation is satisfactory for the pre- 
vention of excessive atmospheric 
contamination in rooms or build- 
ings housing operations or proc- 
esses which present minor and scat- 
tered sources of contamination. 
Control of excessive contamination 
is accomplished by introducing suf- 
ficient uncontaminated air to dilute 
the contaminant to a level below 
the maximum allowable concentra- 
tion. The volume of air needed can 
frequently not be determined with 
any degree of accuracy. However, 
a fair estimate of the increase in 
ventilation needed to control exces- 
sive contamination in a given room 
or building may be made by deter- 
mining the degree of atmospheric 
contamination, and estimating the 
existing ventilation rate. From 
these values the additional volume 
of air needed can be computed 
readily. 


In rooms or buildings where op- 
erations are conducted involving, 
for example, the use of a solvent, 
the quantity of solvent used daily 
may be ascertained from the stock 
room records or other records 
which indicate the rate of con- 
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sumption. With this information 
available, the ventilation rate in 
cubic feet per minute may be com- 
puted'® by means of the equation, 
xX 
Q@ ——., where X is the quantity of 
M 

toxic substance released in cubic 
feet per minute and M is the maxi- 
mum allowable concentration of the 
contaminant per cubic foot of air. 
For example, if a gallon of carbon 
tetrachloride (M.A.C. 100 ppm) is 
used every 8 hour shift for miscel- 
laneous cleaning purposes in a room 
of a building, the ventilation rate 
required to prevent the room air 
from becoming contaminated in ex- 
cess of the maximum allowable 
concentration is determined as fol- 
lows: 





dustry presented an importan 


nomic problem, that is, the fr. 
quent changes in operations ap) 
anticipated short life of the i: dys. 


try dictated in favor of low firs 
cost even at high operating a, 
maintenance costs. 

The problems were . solve 
using ventilation only wher 
solutely necessary and 


by enclosing the operations as 
as possible, rotating workers 


using respirators at operations pre. 


senting intermittent exposures 
Nevertheless, a large numb. 
local exhaust 


installed may be grouped into thre 
general classifications, all of whi 
have been found satisfactory fro 


(cc/gal) (sp.gr.) (molvol) 3785x 1.58 x 24.4 


= = 33.5 cu ft 





a— 


(mol wt) (liters/cu ft) 


154 x 28.3 


M = 100 ppm = 0.0001 cu ft vapor/cu ft of air 


Hence Q = ———— 
0.0001 


It may be well to point out that 
the important factor in general 
ventilation is the ventilation rate 
in terms of cubic feet per minute 
and not air changes per hour. This 
fact is not commonly recognized 
and engineers are frequently heard 
to express the thought that the 
recommended ventilation rates in 
cubic feet per minute are too high 
because that will be over 20 air 
changes per hour. The rate of air 
change means little unless the size 
of the room is taken into considera- 
tion. For instance, with good air 
distribution and all other things 
being equal, 10 air changes per 
hour in a room of a given size will 
result in the same degree of con- 
taminant control as 30 air changes 
per hour in a room having one- 
third its cubical content. 


Industrial Ventilation in Army 
Plants 


In the Army explosives manufac- 
turing and processing plants we 
encountered some problems which 
are unique in industry and which 
presented new problems.'' The size, 
location, and distribution of the 
buildings presented an extraneous 
air movement problem. The nature 
of the contaminant and operations 
presented a serious fire and explo- 
sion hazard. The nature of the in- 


= 335000 cu ft/8 hrs = 698 cfm 


both the health and safety viev- 


points. These groups are as 


lows: (1) Unit systems with an ip- 
dustrial wet collector located adjs- 


cent to, or as close as possible t 
each hood. (2) Unit systems wit) 
all ductwork sloping downgraé 
toward a sump located outside th: 


building, and with sufficient water 


sprays located throughout the du 
to keep all interior surfaces of the 
ducts and fan wet at all times. Th: 
fan is located downstream but 
grade from the sump so that mos 
of the water does not pass throug) 
the fan but is drained into th 
sump by means of a Y in the duc 
at the sump. (3) Single duct sy 
tems with or without filters, 
employing ejectors as exhauster 
Additional detail on these 

stallations will not be given her 
but may be found in references * 
end of paper.’ **' 
few of the results obtained will ! 
mentioned to indicate the excellen' 
improvement in atmospheric sat! 
tation which has been accomplisheé 
At mechanical screening or sievins 
operations where the workers’ & 
posures to atmospheric dust bot! 
at the charging and discharging 
stations were of the order of 10! 
60 times the maximum allowabi 
concentration without  adequalt 
control, the exposures were reduce 
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to about one-third of the M.A.C. 
with local exhaust ventilation sys- 
tems designed by our engineers. At 
, cupping operation, a reduction 
from two to 10 times the recom- 
mended maximum level to only a 
trace was effected. At a produc- 
tion box filling operation, the ex- 
posure Was reduced from a level of 
two to four times the maximum 
allowable concentration to about 
one-third of this value. 

It has been our experience that 
respirable air can generally be 
maintained economically at most 
operations in industry by the use of 
carefully planned exhaust ventila- 
tion systems. There is little excuse 
from the public health engineering 
viewpoint for the continued exist- 
ence of air in industry which is 
contaminated sufficiently to be a 
health hazard to workers. 




























Cc. M. H. KAERCHER DIES 


Carl M. H. Kaercher, widely 
known engineer and manager of 
the Central Bureau for Heating 
and Air Conditioning, Cleveland, 
Ohio, died at his home in Uni- 
versity Heights, June 12, at the age 
of 51. 

Mr. Kaercher was born on Feb- 
ruary 15, 1893, at Cleveland, where 
he prepared at Glenville High 
School. He received his B.S. in 
electrical engineering from Case 
School of Applied Science in 1913. 
While at Case he was a member of 
Tau Beta Pi and the honorary en- 
gineering fraternity Eta Kappa 
Nu. 

Following his graduation he 
worked for a time for the Ohio Bell 
Telephone Co., then served as Sec- 
retary and Engineer in charge of 
installation for the Scientific Heat- 
er Co., Cleveland, also four years 
as heating engineer for The Forest 
City Foundries Co. 

In recent years he had been Con- 
sulting Engineer for the City of 
Shaker Heights and of the engi- 
neering firm of MacGeorge and 
Hargett, in addition to directing 
his own heating and air condition- 
ing organization. 

Mr. Kaercher was twice Secre- 
lary-Treasurer and also President 
of the Northern Ohio Chapter of 
the ASHVE, since joining in 1936. 

He is survived by his widow, the 
former Edna Goodaire, and two 
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Solvent Exposures in Fabricating 
Rubber Military Equipment. (Heat- 
ing, Piping & Air Conditioning, 
15:122, March, 1943.) 

7. Bloomfield, J. J., and Blum, 





sons, Edwin B. and Ralph W. A 
brother, Gustav, and three sisters, 
Mrs. Amanda Bucher, Candlewood, 
Conn., Mrs. Emily Pierce of De- 
troit, and Mrs. Rosina Kuenhold of 
Cleveland, also survive. 

Services were held at the funeral 
home of Charles Melbourne and 
Sons in East Cleveland, on June 13. 

The Officers and Council of the 
Society extend their sincere and 
heartfelt sympathy to his family 
in their bereavement. 


BERNHARD BREDESEN DIES 


Bernhard Palmer Bredesen, born 
in Minneapolis on February 14, 
1894, died on March 15, 1944, ac- 
cording to word just received. 

Mr. Bredesen received his early 
education in Minneapolis and his 
first position was with the Engi- 
neering Department of the North- 
western Supply Co., Minneapolis. 
In 1922 he was employed as Branch 
Manager of Sales and Engineering 
at the National Heating and Ven- 
tilating Co., and after seven years 
in that capacity he went with the 
Herman Nelson Corp. as Sales En- 
gineer. In 1939 he became Engi- 
neer for the firm of Reese and 
Bredesen with offices in the Essex 
Bldg., Minneapolis. 

The Officers and Council of the 
ASHVE extend their deepest sym- 
pathy to his widow for the great 
loss she has sustained. 


Wm.: Health Hazards in Chromium 
Plating. (Public Health Reports, 
43 :2330—1928.) 

8. Morse, K. M., and Goldberg, 
Louis: Chlorinated Solvent Expo- 
sures at Degreasing Operations. (/n- 
dustrial Medicine, 12:706, October, 
1943.) 

9. Safety in Electroplating Opera- 
tions. ASA Code Z9.1-1941. (Ameri- 
can Standards Association, New York, 
1941.) 

10. Hemeon, W. C. L.: Air Dilu- 
tion in Industrial Ventilation (Heat- 
ing and Ventilating, 37:39, Novem- 
ber, 1940.) 

11. Brandt, Allen D.: Application 
of Engineering Control Measures in 
Munitions Plants. (Proceedings of 
Eighth Annual Meeting of Industrial 
Hygiene Foundation of America, Inc. 
102, November, 1943.) 

12. Brandt, Allen D.: The Indus- 
trial Hygiene Engineering Program 
in the Army Explosives Manufactur- 
ing and Processing Industry. (To be 
published in Industrial Medicine.) 

13.. Seifert, H. E., et al.: Indus- 
trial Health Hazards and Their Con- 
trol in a Bomb Loading Plant. (To 
be published in Industrial Medicine.) 








O. E. GOLDSCHMIDT DIES 
IN NEW YORK 


Otto E. Goldschmidt, consult- 
ing engineer and recently used 
machinery and equipment special- 
ist for the War Production Board 
in New York, died June 29 at 
French Hospital following an op- 
eration. 

Prior to his affiliation with the 
WPB he had a consulting engi 
neering office in New York and 
held membership in the Society 
for 24 years. 

He was graduated from the 
University of Illinois with a de- 
gree in mechanical engineering 
in 1894. In 1910 he set up his 
office in New York, where he spe- 
cialized in designing and super- 
vising heating and _ ventilating 
systems, electric wiring installa- 
tions, power plant equipment, 
plumbing and drainage work for 
industrial plants, hotels and office 
buildings. 

In 1937 he retired as consulting 
engineer, and in 1942 was prompt- 
ed to do his bit toward the war 
effort, and joined the War Pro- 
duction Board. 

He is survived by his widow, 
Mrs. Lillian Lent Goldschmidt, 
and a brother, Edward L. Gold- 
schmidt, to whom the Officers and 
Council of the American Society 
of Heating and Ventilating Engi- 
neers extend their deepest sym- 
pathy. 

















A Method of Heating a Corrugated 


Iron Coal Preparation Plant 


By E. K. Campbell,* Kansas City, Mo. 





Fig. 1—Coal tipple for strip mine 


“L = PROBLEMS involved in heat- 
ing a coal tipple and coal washing 
plant built of corrugated iron are 
so unusual that perhaps a descrip- 
tion of a more or less experimental 
plant may be of interest. It is ex- 
perimental because there is no way 
of measuring or guessing intelli- 
gently some factors of the problem, 
but it is a plant intended and guar- 
anteed to meet the problems to the 
extent that there should be no 
freezing of pumps and pipes, a pro- 
lific source of trouble in corrugated 
iron coal preparation plants. 

Fig. 1 shows a view of the tipple 
with the main elevator from the 
dump pits on the left, and the ex- 
tension of the building over the 
tracks on the right, where an un- 
insulated steel floor is perforated 
for the car loading chutes, which 
must be kept open for inspection. 

The coal preparation plant be- 
longs to a coal company of Kansas 
City, which operates strip coal 
mines in a number of different lo- 
cations. The experience of the com- 
pany has shown that a considerable 
area of coal bearing land can be 
stripped and the coal exhausted in 
a comparatively short period. This 
semi-temporary character of the 
strip mine makes it necessary at 
intervals to move the entire plant 
in order to avoid too long hauls 


*President, E. K. Campbell Heating Co. 
Member of ASHVE. 

Presented at the Semi-Annual Meeting 
of the American Society of Heating and 
Ventilating Engineers, Grand Rapids, 
June, 1944. 
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SUMMAR Y—A description of a 
heavy duty fan furnace installation 
presenting a difficult heating problem 
which was solved by application of 
allowances based upon experience. 

The results obtained proved the 
validity of the assumptions made in 
estimating the size of equipment re- 
quired. 


from the shovel to the tipple. This 
was the immediate occasion of the 
building of this particular tipple. 
It was formerly located 14 miles to 
the south, but that field became ex- 
hausted. It was moved to its pres- 
ent location and enlarged in capac- 
ity in opening a new field. 


Because of this necessity for oc- 
casional moving, the owners have 
standardized on corrugated iron 
buildings with steel frames, there- 
by making it possible to so design 
and construct the buildings that 
they can be taken down, a section at 
a time, and very quickly moved and 
re-erected in another location. This 
construction, of course, creates 
many problems for the engineer 
who undertakes to provide heating 
equipment. Any attempt to heat 
the building as such, as distin- 
guished from spot heating, must be 
more or less experimental and de- 
pendent on making the building 
tighter than usual for most of 
these galvanized buildings. 

Hence, any attempt to estimate 
the heat load involves a very large 
element of guessing. In this par- 


Fig. 2—Fan furnace before installation 





ticular case, the area of the corrv- 
gated iron and steel surface \ 

estimated and doubled, and prop 
factors were applied for a 60 de 
temperature rise, to obtain an in- 
side temperature of 40 F at - 


outside, 


and to arrive at a 


load of about 3,600,000 Btu. 
It is the practice of the aut! 
to arrive at a value for air leakag 
by using a percentage of the heat 
This has 
found to be a highly satisfacto 


transmission loss. 


2) | 


he 


Dee! 


method. In ordinary churches 
schools, theaters, and building: 
without too many openings, 


leakage is estimated at 20 per cen 
of the building heat transmissi 
loss, but in church vestibules a: 
similar places where the opening: 
are large and much used in pro} 
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tion to the size of the space, the 
leakage may be equivalent to 100 
per cent of the building heat loss. 
The method provides easy means of 
checking actual results against the 
estimated load, but cannot be suc- 
cessfully applied without judgment, 
backed by experience. Checking the 
estimated ioad in the Butler Field 
house, Which was a tight building 
with an insulated roof, against the 
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test results, proved that 20 per cent 
allowance for leakage was _ sub- 
stantially correct. 

Leakage is the unpredictable 
item in a corrugated iron building 
of the type described. The necessary 
height of the building, in order to 
provide the fall for the coal screens, 
etc, produces a heavy chimney 
effect. The construction necessarily 
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leaves many holes. Where a corru- 
gated sheet is bolted to an angle, 
there is a hole the size and shape 
of the corrugation every 2% in. 
around the entire building, both 
top and bottom. Where loading 
chutes pass through the steel floor 
or the sidewall of the track exten- 
sion, the chutes themselves form 
tubes which admit cold air to the 
building. Effective ways of closing 


them are difficult to devise. Also, 
there is an inspection opening in 
the chutes just above the steel floor 
that is open a good deal of the time. 
In this particular case, there is a 
large water settling cone in which 
the water is reclaimed and sludge 
drained off by the settling process. 
The bottom of this cone is enclosed 
in a housing, but the top is ex- 


posed and few precautions are 
taken to make it tight where the 
housing fits around the cone. Also, 
an additional part of the load is 
that required to keep the water in 
the cone from freezing and this is 
accomplished by the simple fact 
that its lower half is housed inside 
the building. There are various 
other openings and holes through 
which air can pass. It is difficult 





Fig. 4—Floor plan 
and elevation show- 
ing arrangement of 
heating plant for 
coal tipple 
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for a person to realize without an 
inspection how open these build- 
ings are. It is equally difficult to 
arrive at a conclusion as to how 
much to figure for the infiltration 
load. In this case, arriving at the 
infiltration load was purely guess, 
and it was guessed at 100 per cent 
of the measurable quantities. 
Based upon the foregoing esti- 






















































a) 


mated information, a furnace rated 
to deliver 4,000,000 Btu per hour 
was selected. The basis of the 
rating was that given in the Heat- 
ing, Ventilating, Air Conditioning 
Guide, limiting the rating to 3500 
Btu per square foot of surface. Fig. 
2 shows a shop photograph of the 
furnace containing 1145 sq ft of 
heating surface. It was equipped 
with a special type of economizer 
designed to fit the limited space 
available for the location of the 
plant. The ratio of grate area to 
heating surface, if grates were pro- 
vided for a furnace of this size, 
would be about 1 sq ft of grate 
area to 47 sq ft of heating surface. 
This ratio, combined with the low 
temperature air being driven over 
the heating surface, would result 
in a very high efficiency, and should 
compare with the test resul{s on 
the Butler Field House, where un- 
der somewhat similar conditions of 
large volumes of air handled, effi- 
ciency was shown at 89.4 per cent. 
The furnace was equipped with 
a 400 lb stoker which, together 
with the efficiency of the furnace 
and the type of coal to be used, 
could reasonably be expected to 
produce a 4,000,000 Btu output. 


The blower had a 54 in. x 54 in. 
wheel, was equipped with a 10 hp 
motor driving the fan at about 160 
rpm, and delivered approximately 
47,000 cfm. This would handle the 
volumetric contents of the building 
about every 7 min, and it would 
result in a temperature rise of the 
air as it passed over the furnace 
at about 80 deg, which was about 
as low as would be feasible under 
the extreme conditions of a build- 
ing of this character. 


Fig. 3 shows a floor plan of the 
heating equipment and Fig. 4 is a 
floor plan and elevation of the 
building and the location of the 
plant with relation to the building. 
It will be noticed that the heat was 
all discharged at one place, and the 
return air all brought back to one 
point. There was no short circuit- 
ing as the discharged air was free 
to move away, with considerable 
velocity, while the return air flowed 
back on a lower level. 

The system was originally de- 
signed without any distributing 
ducts, which would be objectionable 
for obvious reasons. But when 17 
deg below zero weather was en- 
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countered one pump froze, due to 
the fact that it was set in a pit on 
a lower level than the return air 
inlet and no provision had been 
made to draw the air out of the pit. 
To cure that particular trouble, a 
special duct was run, discharging 
its heat downward immediately 
over the pump, thereby combining 
spot heating with the attempt to 
heat the space as a whole. 

Also, on account of the excessive 
leakage, the temperature differen- 
tial between the bottom and top of 
the tipple was quite high. At 17 
deg below zero outside, the temper- 
ature was in the neighborhood of 
65 F in the upper part of the tipple, 
and down on the level of the return 
air, approximately 40 F. The cure 
for this condition would consist not 
in increasing either the amount of 
heat or the volume of air, but in 
making the building tighter to pre- 
vent the excessive infiltration of 
large volumes of below zero air. 

The net result of this experimen- 
tal installation with the adjust- 
ments that have been made and 
with some tightening up still to be 
done, is satisfactory to the owners, 
because it enables them to get away 
from troubles which they had ex- 
perienced before when using spot 
heating with steam and with unit 
heaters. They were not interested 
in fuel economy. They built a con- 
veyor which takes the coal right 
from the washer and dumps it into 
the hopper of the stoker. They 
were interested in eliminating 
freezing of pipes, pumps, etc., and 
getting rid of the action of sulphur 
water which prevails around so 
many mines. As a part of the 
portable building, this plant can be 
picked up with proportionately as 
little trouble as the balance of the 
building and reset in another loca- 
tion. For these reasons, the pur- 
chasers feel that the experiment 
has been a success. 


Discussion 


W. H. Carrier, Syracuse, N. Y.: The 
author had a very difficult job, but has 
done an excellent job of guesstimating. 
In the early state of the art of calcu- 
lating, as I knew it in 1901 and 1902, 
warm air heating for all buildings 
had to be guesstimated. My first ex- 
perience was with the Buffalo Forge 
Co. in 1901, when I went into the 
estimating department. The volume 
of air to be handled by the fans to 





heat a building was estimated to pr. 
duce one air change in from 5( »j, 
for good construction to 15 mi fy 
poor construction. A 20 mir ai 
change was found to be a very ati 
factory average value. 

Nobody knew how much stean wa, 
condensed, what effect the air ve ci, 
had on coil heat output, or wha. th, 
pipe spacing should be. The proc. (uy, 
for selecting coils was to selec: th, 
rate of air change and then vary ¢} 
number of rows of heaters acco ding 
to the geographical location an! x. 
ing for instance: five rows fer Ne 
York, six for Canada, and four for th, 
South. It was surprising how ian 
jobs worked. 


To correct the above unscientif 
method the first move was to dete 
mine heater performance and then t 
determine what to do with it. Th 
heat transmission through walls cou! 
be calculated, but the leakage « 
was an unknown factor. 

In 1902, with another engineer, | 
spent the winter testing building 
develop a method of determining leak 
age. Air leakages on the basis oj 
calculation in well constructed build 
ings were found to be as low a 
change in four hours, which was quit 
astonishing, and in others, one chang: 
in two or in one-and-a-half hours, but 
none in less than one hour. Therefore 
one air change per hour was use( 
until a method based on surface wa: 
adopted. 

Air leakage, as was determin 
later, is proportioned to surfac 
rather than building volume. 


L 


hn & 


When solving a problem such « 
that described by the author, it still is 


necessary to go back to the old meth 
of guesstimating. 

C. M. Ashley, Syracuse, N. Y.: Our 
Society has two infiltration researc! 
programs: one on techniques of mea- 
surement, which certainly need in- 
provement, and one on_ infiitratio: 
through doors, etc., a subject about 
which little is known. 

B. B. Reilly, Pittsburgh, Pa.: Was 
comfort the only basis for design and 
if so, didn’t 4,000,000 Btu seem like 
a tremendous amount of heat for th 
normal occupancy of a_half-doze 
people? 

Author’s Closure: If the comfort 
of the employees had been the prim 
cipal consideration, it would have beer 
a lot of heat. The main object wast 
prevent shutdowns due to freezing 
the bane of tipple operation in these 
large coal-washing plants at strp 
mines. The shovels pick up a lot of 
mud along with the coal and the only 
way to make the coal marketable is te 
wash out the mud. Freezing would 
interrupt the operation of the tipple. 

The remarks made by Dr. Carre! 
indicate that, while we do like to have 
things scientifically accurate and ar 
making great progress in that direc- 
tion, the contracting engineer parte 
ularly is bound to come face to face 
with problems in which he has to bas 
his design on general experience 3" 
sometimes on thumb rules. 
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nin 4 = s 
oPpelecting inter vesign iemperatures 
alr 
tis 
i ‘ ‘ 
By Paul D. Close,* Chicago, IIL 
Vas 
-, T rere APPEARS to be no univer- peratures, it must necessarily be In many localities, particularly 
the : ° ° . eas . , 
. fesally accepted rule for selecting more or less arbitrary, since the in the larger cities, winter design 
the Mewinter design temperatures. Ob- rule must be predicated on certain temperatures have become more or 
th Mviously the design temperatures arbitrary assumptions. It would less arbitrarily established through 
‘Xx Zi chould be low enough to provide for appear that any rule which may be experience, taking cognizance per- 
“ BB. i] reasonably severe conditions but agreed upon must necessarily be haps of weather bureau records. 
the Mnot necessarily for the lowest tem- approximate because of the nature For example, it is common practice 
in} peratures likely to be encountered of the problem. Furthermore, it is to use a temperature of —10 F for 
which may be of short duration, also probable that any such rule Chicago and this design tempera- 
if and rarely, if ever, repeated. Such will involve the usual exceptions ture has given satisfactory results 
y low temperature valleys can gen- and will necessitate adjustments in over a period of years. Similarly 
,. erally be bridged over by the heat some cases for local conditions. —20 F is generally used for Min- 
ul capacity or fly-wheel effect of the In an endeavor to establish some neapolis and St. Paul, zero degrees 
‘ structure. It is of course a simple reasonably reliable and consistent for Washington, D. C., +-10 F for 
matter to play safe by selecting a formula for selecting winter design Atlanta, Ga., and so on. As a part 
: design temperature well below that temperatures which would elimi- of this study, the design tempera- 
ak likely to be encountered in the lo- nate the effect of temporary ex- tures generally used in the larger 
of Bcality of the building. A heating tremes, a study was made of cities were plotted on a map of the 
I plant designed on this basis would weather data compiled in various United States. The temperatures 
= of course be ample, but it would forms by various sources. One par- used were based on data obtained in 
ms also be more than ample, that is, it ticularly helpful and useful com- 1940 from the ASHVE Chapters 
wut would be over-sized. Therefore, the pilation of data used in this study throughout the United States and 
ore MP problem is to select a temperature was that entitled “An Analysis of included temperatures for cities in 
" sufficiently low, but yet not too low. Winter Temperatures for One Hun- each chapter area. While the tem- 
7 jn , ° cas PES 
While there is certainly no ob- dred and Twenty Cities.”' These perature variations appeared to be 
ed (giection to providing a reasonable data for example, included a tabu- _— more or less consistent with varia- 
Ace reserve or factor of safety in se- lation for the various cities of daily tions in the temperature zones, 
lecting a heating plant, it would mean as well as daily minimum there were many obvious inconsis- 
lis seem that some rational or uniform temperatures. The number of times tencies and although it might be a 
.oi MEbasis for establishing the proper the various temperatures occurred comparatively simple matter to ad- 
design temperature for each locality during a 23-year period (whether just these obvious inconsistencies, 
ur Me would be desirable. It is, of course, mean or minimum) was shown, the purpose of this study was to 
“" recognized that wind velocities thus making it possible readily to endeavor to find a rule which would 
a- ° ° ° e ° ° 
< must also be considered where the analyze the temperatures from the not only eliminate inconsistencies 
‘on Ma nfiltration losses are determined standpoint of winter’ design. but which would be applicable to 
jut HB by the crack method, but the pres- Weather Bureau records were also any locality, bearing in mind that 
; ent discussion is concerned only examined and particular attention in some of the smaller or more re- 
- with design temperatures. was given to various averages or mote communities or urban areas, 
ike One rule which has been used to normals, design temperatures have not been 
he Ha considerable extent is to base the ‘ ‘Compiled by Prof. C. M. Humphreys, established by practice or experi- 
el ; 7 arnegie Institute of Technology and as- . a sans . age 
design temperature on the lowest sisled by workare terniched ta ee WE. ence. It is reasonable to assume 
ot Wa mperature ever recorded in the 
in. Mg ocality, the temperature selected Table 1—Differences Between January Normal Temperatures and Design Tem- 
en [being a specified number of degrees peratures Generally Used in Various United States Cities 
“ B—usually 10 to 15—above this low- DESIGN 
; JANUARY TEMPERATURE 
<@ Ma. «recorded temperature. The Cirr NorMatt IN GENERAL DIFFERENCE 
a sg . ° ° IsE 
ip Ma"ncipal objection to this method ———_$—$—_——— = 
j Sant 5 ee eee 7 ——30 27.8 
d is that such minimum temperatures Huron, D. tepdoe eanweress 12 35 i. 
ly 0 j ; nneapolis, inn. 13.1 20 33 
~ ftentimes are not normal in the Gran tea Wie 15.8 — se 35.6 
., Maeense that they are of short dura- Pocatello, Idaho 25.7 — +g 
ald : : Chicago, Ml. ..... 23.9 10 3.9 
je. Man or might seldom, if ever, be Springfield, Tl. ....... 26.9 10 2: 
§ : P : Cleveland, Ohio 26.8 h 31.8 
j repeated, thus resulting in incon- } 3 an 35.9 
ier , g Pittsburgh, Pa. 4} : +4 
y $j ; y - Serer 33.! ) 33. 
ve H#sistent design temperatures. Oklahoma City, Okla, rer 27 0 33 
ire ' ; TL > woke dea secccseen 39.2 hi 34.2 
= | be aes 9 method npers is used Birmingham, Ala... -: 1s 10 36 
: or se i i i ie ied sxtes eet beens : 3.1 
ico * ecting winter design tem- | eee ee 47.2 10 37.2 
ce Savannah, Ga. 1.8 16 26.8 
‘Technical Secretary, Insulation Board i  acbwsoacees 51.6 20 31.6 
ise Institute. Member of ASHVE New Orleans, La. ....... 54.7 20 34.7 
nd Presented at the Semi. Annual Meeting Jacksonville, Fla. ..... ; —seoscenss ae 25 30.6 
of the American Society of Heating and - ————___—— a 
Ventilating Engineers, Grand Rapids, +From U. S. Weather Bureau 
June 1944, tSee ASHVE Guive 1942, pages 130-131. 
on ‘ ‘ P ai ; 
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« res mn v 
Based on that many of the a 
. “iti ase ‘ ajority o ner 
f Various United States Cities used—perhaps the major / oy 
: ures for ' — antially correct fo: th, 
Table 2—Design ee Normal Method — 2a —are substantial, ama be rs. 
? 7 c ~ EESTI ‘ta respective localities and ma) 
8 — ded as criteria 
JESIG? « as _— 
- JANUARY EN. 5a garded é ata it be any 
oes (BASED ON In studying these data 3 
ane Less ‘OLUMN D) . . 2 ten era- 
Y seeceey 35 Dect wo apparent that the design i} 
. on Cir } MAL 10 . lly usec lave 
STATE 11 - . W generally) 
; L 15 ures no ae 
SP ae t} 6 16.6 10 ‘ less fixed relationsh 
4) eer, 0550s euedseseass o7'8 7.5 20 more or iess | xcept 
BM. seecees Oe ee ae 2i.© 5.9 - « > - 
Alki Mobile ... Spe See yp 15.5 3 - rma » 
i -Plagstaft 00222200. Perrereee os 4.2 10 the January ot inconsistencies 
ATT 346 hoenix ..... “hile sie, Sate 39.2 7 30 : »bvious inconsi: 
Be rt Smith ......... $2 30.1t . case of the « : ten 
. ...Fort § 4 oe eee eeewees Me 30. 25 ; 2Mpera- 
Ark, .....+.Fort Rock ©... odoin. aces 55.1 >t se In other words, the design e 
, 3 Angeles .... ey 50 ’ sed averaged ah 
CORE. 245000 Ban > ene sepglleaadelelyteie ahigh sl 9.8 : 7 ture generally used av eragec 
WAVOE. nc anéacrecs . a 6.6 7 , ‘ ary norma 
COU, gavenis na ~~ pelleted both 28.4 tt a 35 deg below the gue ? 
Te aven ....-.. vehi br 33.9 20.6 Py 3 -acific ast 
Conn, ...... yeainen Besse fee sserenss 7 8.1 +4 except along the ; = th 
D.C. ..seee' ——!s ............. 2 43 8 > arture from the Ja: 
ci ~ eae halt Sarl = 16 8 a r eparture 
com aeons Atlanta .......... age “e+ SLE 23 10 where the depé s about 25 deg 
Re coven Savannah ....... 32.0 xe 10 ary normal averages a “4 
SS wt ote ia ’ ee = ~ 11. ’ nel ay ave mit 
canal eee. MMM 0c: ss dase 26.4 8.1 0 This means that the av i 
Reeth ow hrs + cb sven s 26 1 ) ‘ the Janua: 
|) ee Springt el ave Brag ict be 36 - : ue mum departure from = 
.Evansville .... tenceseseee 28 16 & sien purposes is 
End. «60+: Indianapolis. ...0000002220.1. ee —16 10 normal for —s n the Pacif 
, Sree .° rs ‘ 9. 8 — 95 r Oo ~ 
Ree is « ol a. pateege: ebb = 57 10 deg (except 25 deg lies 4 
Kan : Concordia. 5, eastside os 34:5 0.5 20 Coast) The smaller devia I 
os Sisal Dodge ee EPRI Ere tin He .. oa 19 ‘ 10 eso Sin , he Pacit 
a ‘= As awa batt +. +2 12.2 15 the January normal on t 
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NORMAL . SED ON pé . for all zones 
Z = ( BASED D) is fairly consistent for ¢ 
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Table 3—Comparison of Design Temperatures by Various Methods 


A B Cc Db E FE G 
LOWEST LOWEST DESIGN DESIGN AVERAGE 
TEMPERA- TEMPERA- TEMPERA- TEMPS. ANNUAL 
TURE EVER TURE EVER TURES BASED ON MINIMUM 
: RECORDED RECORDED COMMONLY JANUARY TEMPERA- 
STATE Ciry +10 Dect +15 Deat Usept NORMAL§ TURES 
Ala. ....Birmingham ... 0 5 10 10 12 
Saas 4 14 20 15 22 
|), a) .  »} °#2-oonoe 20 15 —10 10 15 
| ae 20 25 25 20 26 
Ark, .... Fort Smith .... —6 0 5 5 6 
Little Rock .... 2 3 10 10 10 
Calif. ...Los Angeles .... 38 13 0 20 37 
San Francisco... 37 42 30 25 37 
Cole cece SS year 1y 14 15 10 11 
Grand Junction.. 1] 6 10 10 2 
Conn, ...New Haven 5 0 0 5 1 
D. Cc. ... Washington : 5 0 0 0 —1 
Fla. .....Jacksonville .... 20 25 25 20 29 
Ga. .....Atlanta are ted 3 7 10 10 12 
Savannah ...... 18 23 15 15 22 
ee.” ae —13 8 5 0 1 
POGBURIIO. ceccice 18 13 -10 10 12 
a tema EE ee 13 8 10 10 — 
Springfield be 14 ; 10 10 —T 
Ind. ....Evansaville ..... —6 1 0 0 1 
Indianapolis .... —15 10 10 10 6 
lO WR ick cc telec'ss 22 —17 —20 15 17 
Sioux City ..... —25 20 —20 15 —20 
Kans, ...Concordia ...... —15 10 10 10 13 
Dodge City .... —16 11 —10 10 10 
AE Louisville ...... —10 Hy 5 0 5 
La. ..cee New Orleans ... 17 22 20 20 6 
Shreveport ..... 5 10 10 10 16 
Maine ..Eastport ....... 13 8 —I1" 15 15 
so). eee 11 6 10 10 6 
a Baltimore ...... 3 8 10 0 S 
6 Ss otc gaae m s —3 0 5 —3 
ee EA 18 13 10 LS —12 
Detroit 7 ~~ 14 ” 10 10 11 
Marquette ...... 17 12 10 20 13 
Minn. ... Duluth bene 31 26 30 25 28 
Minneapolis .... 24 14 20 20 23 
Miss. ... Vicksburg snk " 14 15 15 18 
B.. «s vase LE “eux dn 14 9 10 10 12 
St. Louis van 12 7 5 D 2 
Springfield ..... —19 14 10 0 — 5 


tLowest temperature ever recorded up to 1943. 

tSee ASHVE Gutpps, 1942, pages 130-131. 

§From Column E, Table 2. (January normal minus 35 F, except 25 F on Pacific Coast, 
and adjusted.) 


A B Cc D E Fr G 

LOWEST LOWEST DESIGN DESIGN AVERAGE 

TEMPERA- TEM PERA- TEM PERA- TEMPS. ANNUAL 

TURE EVER TURE EVER TURES BASED ON MINIMUM 

RECORDED RECORDED (COM MONLY JANUARY TEMPERA- 

STATE Ciry +10 Deat +15 Deat Usept NorMAL§ TURES 

BeOS. oc sD adseiece 39 —34 30 —20 —30 
ES. bie aati a whe 17 -42 ~30 —25 36 
eee ere —1 14 —15 —15 13 
North Platte ... 25 20 20 —15 17 
=a: ee —10 0 5 5 2 
Winnemucca ‘ 26 21 15 10 10 
N. H. ..<«Comeord ........ —=36 20 20 -15 15 
N.J. ....Atiantic City ... 1 6 5 0 6 
Mm. Be obese ‘Gdeus ac «ene 9 5 —10 11 
0 See —10 5 0 —10 4 
Ne —4 1 0 5 3 
NM. ccc PO cesses —3 2 0 5 0 
i 8 8 8— 8 13 15 10 13 
Wilmington .... 15 20 20 15 18 
M.D. < cc ko 0 « <0 35 —30 30 30 31 
Devils Lake .... 36 31 30 -30 33 
Ohio ....Cleveland ...... —7 2 5 10 2 
Columbus ...... 10 —5 10 5 3 
Okla. ...OKlahoma City . —7 2 0 0 2 
CO. ita en Selves va —15 10 —15 10 17 
ol eae S 13 10 15 i8 
Penn. ... Philadelphia .... —1 4 0 0 6 
Pittsburgh ..... 10 5 5 5 2 
R. I. .... Providence ..... —7 4 0 5 1 
B. ©. occ c Geen ns cce. 17 22 15 15 22 
ae S 13 10 10 19 
BS. Du cqete eaiveweks —33 28 25 25 26 
Rapid City ..... —24 —19 -20 —15 21 
Tenn. ... Knoxville ...... —t —1 0 0 2 
ER Gn wee 6 3 1 6 0 5 4 
SOMRS oc ee ee ce seweve 5 10 0 10 16 
Fort Worth .... 2 7 0 10 12 
San Antonio ... 14 19 10 15 21 
Cee. .i.d He ae dacee 22 -17 15 10 15 
Salt Lake City... —10 —Bh 10 —5 2 
wi. weenn Burlington ..... 19 —14 20 15 17 
Wks ce teu Lynchburg ..... 3 8 10 5 8 
OS 12 17 15 5 15 
Richmond ...... 7 12 10 5 10 
Wa. cate Secvcese 13 18 15 15 20 
Spokane ....... —20 -15 15 10 5 
W. Va. .. Parkersburg .....—17 12 10 —5h —1 
Wie. «- 60 QO TD sécce —26 —21 —20 —20 —18 
RMBCIOGSO 6c ccccs 33 —28 —25 -20 21 
Milwaukee ..... —15 —10 —10 —15 —12 
WO. «cc Re cscccncsc —30 -25 25 20 26 
Sheridan ....... —31 —26 —25 —20 27 





tLowest temperature ever recorded up to 1943. 

tSee ASHVE Gung, 1942, pages 130-131. 

$From Column E, Table 2. (January normal minus 35 F, except 25 F on Pacific Coast, 
and adjusted.) 
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tage that it eliminates the eo. 
of abnormal extremes and it \ 
seem to the author that this s 
logical basis for the selectix 


Ai 


winter design temperatures. Ar 
A comparison of three bas: ; ,; HA® 
selecting design temperature: {,, Bs 


various United States cities is | 
en in Table 3. Columns C ad | BA 
show the design temperature 

the lowest recorded temperat ir, 
plus 10 and plus 15 deg respect: vel BE 
Column E gives the commonly is; | 


temperatures for each city—w hic) BE 
may not necessarily be regard: d as BI 
reliable criteria in all cases- -a; x 
Column F is the recommend 
sign temperatures based on th BR 
January normals as per Column ¢ 
of Table 2. The average an: > 
minimum temperatures are 
in Column G. Ca 
While averages may have no par. 
ticular significance so far as thes a 
figures are concerned, it is interes: CA 
ing to note how closely the vari | 
averages agree with each other. Th: Ck 
average of the values in Column ¢ 
(lowest temperature +-10) is —8.6) CE 


F and the average of the values i 
Column D which of course is 5 deg CL 
less (lowest temperature -+-15) i 
—3.61 F. The latter compares fa- 


vorably with the averages for (ol- s 
umns E and F, which are —3.81 ! Co 
and —3.75 F, respectively. The av- 3 & 
erage of the Column G figures 
approximately —2 F. Cy 
The ASHVE Technical Advisor Cr 
Committee on Weather Design Cor 
ditions has recently decided that t ~ 
design dry-bulb temperature | D. 
winter should be taken as that tem- Di 
perature which is equalled or ex- Di 
ceeded for 9742 per cent of th D 
hours during the months of Decen- D: 
ber, January, February and Marv! Di 
It will be interesting to see ho D 
design temperatures selected | D 
this basis compare with temper:- D 
tures selected on other bases E 


Reiterating the statement pre- 
viously made, whatever method P 
decided upon must necessarily b 
arbitrary, and it should be adde¢ 
such a method to be generally ac 
ceptable should not produce results 
which will deviate greatly from th 
general practice in the majori'y 





localities. For this reason, it is th? F 
author’s: opinion that the averas r 
annual minimum temperature (Co: Fi 


umn G, Table 3), provides a reaso! 
ably acceptable basis. 














Apair, J. S., Sgt., 20th T.S.S. 
AronsON, H. H., Pvt., M.P.E.G. 







BACHMANN, A. J., S/Sgt., 588th 
Bomb Sqdn. 

BacHOFER, H. A., Jr., T/Sgt., 983rd 
Bomb. Sqdn. 

BpapceTT, W. H., Lt.-Col., Infantry. 

Barnes, H. S., Capt., 99th C. A. (aa) 

BERNARD, E. L., Capt., Hq. 3rd Army, 
Engrs. Sec. 

Berzettus, C. E., Lt.-Col., T.C. 

BichowsSkyY, F. R., O.R.S., Air Sup- 
port Command. 

Boyp, R. L., Jr., 2nd Lt., Hq. Sec. 
Serv., C.U. 1976. 

Brown, H. J., 1st Lt., Ordnance. 

BRUNDAGE, F, W., 1st Lt., 423rd C.A. 

BryAN, W. L., Lt., Hygiene Unit. 

Burns, F. G., Major, Infantry. 





















CALNAN, D. J., Ist Lt. 

CAMPBELL, A. Q., Jr., Capt., F.A. 

CAMPBELL, G. W., Major, Air Corps. 

CarLocK, M. F., Capt., C.E. 

CaskEY, L. H., Jr., Ist Lt., Co. F., 
38th Engrs. 

CHAPIN, H. G., 1st Lt., Air Corps. 

Cuase, R. E., Jr., Pfe., 417th Ord- 
nance (Avn.) 

CHEESEMAN, E. W., Major, Personnel 
Officer, Hq. 1004 Communication. 

CLtaRK, A. C., Capt., F.A. 

CLARK, J. R., Sgt., 24th A.D.G., Sup- 
ply Sqdn. 

CLEMENS, J. D., Capt., Air Corps. 

Crow, S. A., Ist Lt., Signal Corps. 

Coty, J. H., Major. 

Cost, G. W., A/C, Air Corps. 

Cox, V. G., Major, C.A. 

CRawForD, A. C., Capt., Q.M.C. 

CROLEY, J. G., Capt., C.A. 

Croprper, R. O., Capt., Q.M.C. 
























Dass, J. T., 1st Lt., C.A. 

DANIELSON, W. A., Brig.-Gen., U.S.A. 

Davis, M. M., Pvt., Air Corps. 

DEAN, David, Pvt., 30th ERTC. 

DELAUREAL, W. D., Capt. 

— D. D., S/Segt., 801st S.T. 
n. 

Dick, H. S., Pvt., Co. A., 361st Engrs. 

Dickson, D. R., 1st Lt., Air Corps. 

Dickson, R. W., Jr., Major, Air Corps. 

Drum, L. J., Jr., Capt., C.E. 

Dyer, W. S., S/Sgt. 
















——. S. P., Capt., 62nd C.A. 
aa) 






FarRtey, W. S., Capt., 104th Q.M. 
Regt. 

FELDSTEIN, Harold, Major, Ordnance. 

FERDERBER, M. B., Capt., M.C. 

FirzceraLD, W. E., Capt., 99th In- 
fantry Div. 

FLARSHEIM, C. A., ist Lt., A.A.F. 
Trng. Aids Div. 

FORDERBRUGGEN, K. J., Lt.-Col. 255th 
AAA Bn. 

Foster, J. G., Major, Air Corps. 

FRANKLIN, S. H., Jr., Major, Ordnance. 












Compiled as of June 1, 1944. 
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Members on Active Duty’ 
U. S. Army 


FREEMAN, A. W., 2nd Lt., Air Corps. 
FRIEDLINE, J. M., Capt., C.E. 


GAULT, G. W., Capt., C.E. 

GEBEL, K. M., Cpl., Air Corps. 

GOLDSMITH, Elliot, T/5. 

GONZALEZ, J. L., Pilot, Air Corps. 

GRABMAN, H. B., Ist Lt., 95th Engrs. 
Regt. 

GREEN, E. W., Pvt., 87th Bn. 


HAMILTON, J. B., 1st Lt., C.E. 

Hawes, H. D., Lt., Instructor, A.A. 
School. 

HENDRICKSON, W. B., S/Sgt., Air 
Corps School. 

HERBERT, J. S., Ist Lt., Co. A., 385th 
Engrg. Bn. 

HERBERT, R. M., Lt., Air Corps. 

HILL, Edward, Jr., Capt., F.A. 

HINNANT, C. H., Jr., Capt., C.E. 

HoitMEs, R. E., 1st Lt., C.E. 

Hoover, W. L., Ist Lt., C.E. 

Hussucu, N. J., 2nd Lt., Air Corps. 

HUGHEs, Samuel, Cpl., 59th Bn., Co. B. 

HunT, MacDonald, Capt., C.E. 

Hust, C. E., Capt., Ordnance. 

HUTCHINSON, B,. L., Jr., 2nd Lt., Air 
Corps. 


IBIson, J. L., Capt., Post Engr. 
INMAN, C. M., 1st Lt., Air Corps. 


Jakosy, A. C., Pfe., Signal Corps. 

Jones, H. S., Ist Lt., 17th Air Depot 
Group. 

JONES, J. T., 2nd Lt., E.R.C. 


KELLOGG, W. T., Capt., Air Corps. 

KELLY, Olin A., A/C, Air Corps. 

KILLOREN, D. E., Ist Lt., Hq. Co., 15th 
Infantry. 

KLUCKHUHMN, F. H., A/C, A.A.F.T.S. 

KoEnIG, A. C., T/Sgt., 113th Engr. 
Cbt. Bn. 

KROEKER, J. Donald, Capt., C.E. 

KuMMER, C. J., Ist Lt., F.A. 

Kurtz, R. W., Capt., Ordnance. 


LANGAN, James, Pfc., C.I.T. 

LARSON, C. P., Sgt., Hq. and Students 
Det. 

LASETER, F. L., 1st Lt., Co. FE. 

LENONE, J. M., Lt.-Col., C.E. 

LEUPOLD, G. L., Capt., Signal Corps. 

Lewis, H. F., Capt., C.A. 

LIFTON, David, Lt., Air Corps. 

LicutT, J. C., Capt., Ordnance 

Linpbsay, G. W., Jr., Pvt., Co. S, Ist 
Regt. 

Lioyp, E. H., Capt., Office, Chief of 
Engrs. 

Lona, W. E., Capt., Signal Corps. 


MACEACHIN, G. C., Major, Engrs. 
Aviation Bn. 
MacGrecor, C. M., Major, Ordnance. 
MACMILLAN, A. R., Lt.-Col., Air Corps. 
MALIN, B. S., Capt., Ordnance. 
MARINO, F. A., T/Sgt. (Overseas). 
MARSHALL, T. A., Ist Lt., C.E. 
Marston, A. D., Lt.-Col., C.E. 
McCaIn, H. King, Capt., Q.M.C. 
McC.iung, T. H., Capt., F.A. 





McDermott, J. P., Capt., C.E. 
McGown, F. H., Jr., Pfe., 7th T.S.S. 
McKay, A. W., Capt., Ordnance. 
Moore, H. W., 1st Lt., Ordnance. 
MORAWECK, A. H., Jr., Ist Lt., CRTC. 
Morton, H. S., Lt.-Col., Ordnance. 


NEAL, J. P., Capt., Ordnance. 
NELSON, A. W., Major, C.E. 
NORRINGTON, W. L.,, Ist Lt., Ordnance. 


ORGELMAN, G. H., Btry. A, 140 AAA. 
Orts, J. G., 1st Lt., Ordnance. 


PARKER, R. A., 1st Lt., 749th M.P. Det. 

PAWKETT, L. S., Capt., Air Corps. 

PEISER, M, B., Ist Lt., Air Corps. 

PELLMOUNTER, T. V., 2nd Lt., 55th 
Ordnance. 

PETERSON, J. R., Pfc., Co. B, 1525 
Serv. Unit. 

PLosKEyY, E. J., Sgt., 40th Ordnance 
Co. 

PHILLIPs, R. H., 1st Lt., Infantry. 

PHILLIPS, W. L., Major, Air Corps. 

PLEUTHNER, R. L., 2nd Lt., Air Corps. 

PRAWL, F. E., Capt., Ordnance. 

PREBENSEN, H. J., Major, Ordnance. 

Price, C. F., Lt., Q.M.C. 


Reir, A. F., Col., 74th Infantry. 

RHEAULT, W. E., Capt., C.E. 

RHINE, G. R., Major, Ordnance. 

Ricwarps, G. H., Lt., C.E. 

Rieseck, W. L., 2nd Lt., C.E. (Re- 
serve). 

Roperts, H. P., T/Sgt., H. & S. Co., 
1307 Engr. G. S. Reg’t. 

Rossiter, I. J., Capt., A.C. 

ROTHMAN, S. C., Capt., Sn. C., Occu- 
pational Hygiene Div. 

RUEMMELE, A. M., Ist Lt., Ordnance 
Section, PRGD. 


Sacus, Sam, Pvt., C.E. 

SANDERS, C. M., Jr., Lt., Signal Corps. 

SANpForT, J. F., Capt., 303 F.A. Bn. 

SATTERLEE, H. A., Capt., Ordnance. 

SauRWEIN, G. K., Major, Ordnance. 

SCHNEEBERG, F. H., Sgt., Q.M.C. 

ScHLICK, P. F., Col., C.A. 

Scuroeper, W. R., Pvt., 345th Infan- 
try. 

nl Edward, Pfc., 442nd Fighter 
Sqdn., Air Corps. 

Suarp, J. R., Major, C.E. 

SHEARER, W. A., Jr., 2nd Lt., C.E. 

SHELL, J. D., Lt., C.E. 

SLOANE, D. J., 56th General Hospital. 

Snyper, E. F., Capt., C.E. 

Snyper, E. J., Officer Candidate 
Reg’t., C.E. 

SopEL, Frank, Pvt., Co. A, 101 M.B. 
Bn. 

SoMMERFIELD, S. S., Pvt., Co. B. 

SPENCE, R. A., Capt., Ordnance. 

STENGEL, F. J., lst Lt., Engrs. Bn. 

STERNER, D. S., Capt., 282nd Q.M.C. 

STEVENS, E. K., Capt., Liaison Officer. 

STEVENS, K. M., Capt., C.A., 108th 
AA Gun Bn. 

STroTHER, W. E., Capt., C.E. 

Sutcu, H. C., Capt., Umatilla Ord- 
nance Depot. 


TICHENER, L. R., Jr., Lt., Range 
Officer. 

TRAYNOR, H. S., Capt., C.E. 

TUTHILL, A. F., 2nd Lt., Air Corps. 
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VAN Nounovys, H. C., Ist Lt., Signal 
Corps. 
Vinson, N. L., Ist Lt., C.E. 


WANGSGAARD, Dee, ist Lt., N.M.B. 
A.U.S. 

WARREN, R. M., Lt., Air Corps. 

Watson, G. M., Lt., G.H.D. of H.D.C. 

WEATHERBY, E. P., Jr., Major, Air 
Corps. 

WEAVER, J. v. O., Lt.-Col., Air Corps. 


WERNER, P. H., Capt., Signal Corps. 

WituiaMs, H. E., Pfe., Air Transport 
Section. 

Wits, F. W., Lt., 5th Airforce Flying 
Trng. Det. 

Witson, W. E., Lt.-Col., S.W.T.C. 

WoLIN, Milton, A/C, Air Corps. 


ZEIGLER, D. D., Lt., Air Corps. 


WEBSTER, Warren, Jr., Major, Ord- ZINK, D. E., Lt.-Col., G.S.C., Ist 
nance. Arm’d. Corps. 
U. S. Navy 


Akers, G. W., Capt., U.S. Navy Yard. 
ANDERSON, D. B., Lt. (jg), USNR. 
ANDREWS, W. G., Mach. A-V (S), 
USNR. 
ARENBERG, M. K., Lt.-Comdr., USNR. 
ArvIpSON, E. R., Lt. (jg), USNR. 
AsH, R. S., Lt. (jg), USNR. 
AusTIN, W. H., Lt. (jg), USNR. 


BaBER, H. L., Jr., Lt., U.S.S. Cushing. 
BAKER, H. L., Jr., Lt. (jg), USNR. 
BAKER, R. H., Comdr., USNR. 
BASTEDO, G. R., Ensign, USNR. 
BENSINGER, Mark, Lt. (jg), USNR. 
BIBLE, H. U., Lt. (jg), USNR. 
Biair, D. W., Cpl., USMCR. 
BOUILLON, Lincoln, Lt., 92nd M.C.B., 
USNR. 
Boyp, S. W., Lt., USNR. 
BRAuN, C. R., Jr., Midshipman, USNR. 
BRISSENDEN, C. W., Lt., USNR. 
Burces, J. H., RT 3/c. 
Burton, W. R., Warrant Officer, 
USNR. 


CAMPBELL, R. P., Ensign, USNR. 

CARTER, J. H., Lt., USNR. 

Cary, E. B., Comdr. (CEC), USNR. 

CHAPMAN, W. A., JR., Lt.-Comdr., 
USNR. 

CHILDs, L. A., Lt., E-V (S), USNR. 

CHIPMAN, E. E., Jr., Ensign, U.S.S. 
Litchfield. 

COOPERMAN, E., S/2c, ABHTU, NAS. 

Cover, R. R., Warrant Officer, E-V 
(S), USNR. 

Cur.ey, E. I., Lt., USNR. 


Dappario, F. T., Ensign, USNR. 

DANow!ITz, C. J., Ensign, USNR. 

Davipson, J. C., Lt., USNR. 

Davis, Charles, Chief Petty Officer, 
USNR (Seabees) 

DEAN, F. J., Jr., Lt. (jg), USNR. 

DovENER, R. F., Lt., USNR. 

DRIEMEYER, F. C., Lt. (jg), USNR. 


Eccers, W. K., Lt. (jg), USNR. 

EvuTSLeR, E. E., Jr., Lt., USNR. 

Evans, R. W., Lt.-Comdr. (CEC)-V 
(S), USNR. 

EVERETTS, John, Jr., Lt. O-V (P), 
USNR. 


FLORETH, J. J., Lt. (jg), USNR. 
Fy, E. P., Hq. Co. 80th, USNCB. 
Forbes, H. B., Jr., Lt. (jg), USNR. 
Fuuuer, R. A., Lt.-Comdr., USNR. 
FULLMAN, J. B., Ensign, USNR. 
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Grecc, S. L., Lt.. USNR. 

Griest, K. C., Warrant Officer (CEC), 
USNR. 

GrirFin, C. J., Lt. (jg), USNR. 

GRIFFITH, H. T., Lt., USNR. 


HARRIGAN, E. R., Lt., USNR. 

Hart, J. H., Lt., USNR. 

HERMAN, N. B., Lt. (jg), USNR. 
Hero, G. A., Jr., Lt.-Comdr., USNR. 
Herre, H. A., Lt. (jg), USNR. 
HerRTZ.LER, J. R., Lt., USNR. 
HOoupEN, R. G., Lt., USNR. 

HOLLAND, R. G., Lt., USNR. 
HOLLAND, W. T., Lt. (jg), USNR. 
HouGHTEN, F. C., Comdr., USNR. 


IverRSON, H. R., Lt. (jg) D-V (S), 
USNR. 


JOHNSTON, R. M., Lt. (jg), USNR. 
Jorpy, J. J., Lt., USNR. 


KAHN, C. R., Jr., Lt., USNR. 

Keyes, M. W., Lt. (jg), USNR. 

KILLIAN, W. J., Lt., USNR. 

Koutasa, M. J., Ensign, E-V (S), 
USNR. 

Kos, R. P., Lt.-Comdr., USNR. 

KUNEN, H. K., Ensign, USNR. 


Lapp, David, Lt.-Comdr., USNR. 

LANDAUER, L. L., Lt.-Comdr. (CEC), 
USNR. 

LANGE, F. F., Lt., USNR. 

LEVINE, L. J., Ensign, USNR. 

LEviTT, L. L., Lt., USNR. 

LIEBLICH, Murray, Lt. (jg), USNR. 

LocKE, R. A., Lt.-Comdr., USNR. 

Lone, E. J., Jr., Ensign (E-US), 
USNR. 

LOUGHRAN, P. H., Jr., Ensign, USNR. 

LyFrorD, R. G., Ensign, USNR. 

Lyon, D. M., Pfe., USMC. 


MABLEY, L. C., Lt., USNR. 
MATHEKA, C. R., U.S.S. Tattnall. 
MATTHIEs, L. A., Ensign, USNR. 
May, M. F., Lt., USNR. 
McCormick, G. W., Jr., Ist Lt., USMC. 
McDowELL, H. L., Ensign, USNR. 
MELTON, R. D., C.M. 1/e 
MILLARD, J. W., Lt., Organized Re- 
serve. 
Minor, J. E., Ensign, USNR. 
MITCHELL, A. E., Lt. (jg}, USNR. 
MITCHELL, A. J., Lt. (jg), USNR. 
Morse, L. S., Jr., Lt. (jg), USNR. 
NorTTsBerc, Henry, Jr., Seabees. 
Noyes, R. R., Ensign (AUS), USNR. 





PaeETz, G. A., Lt. (jg), USNR. 
PAINE, H. A., Ensign, USN. 
PARKINSON, J. S., Lt.-Comdr., UsNp 
PELLSR, Leonard, Lt. (jg),, US) RK. 
Porter, N. E., Ensign, USNR. 
Powers, N. E., Ensign, USNR. 


QUEER, E. R., Lt.-Comdr., USNI 


RAINSON, S. J., 2/e Machinist M: te 
Ray, G. E., Elect. Mate 2/c, US(G. 
REED, W. H., III, Lt. (jg), USNR. 
RILEY, J. N., Lt., E-V (S), USNR. 
RopEE, E. J., Lt., USNR. 

Rocers, C. S., Lt. (jg), USNR. 


ScHecuTer, J. E., Lt. (jg), USNTs 
SGAMBATI, A. P., USNR. 
SHAPIRO, C. A., Lt., USNR. 
Srmmpson, R. L., Lt. (jg), USNR 
Situ, C, F., Jr., Lt. (jg), USNR. 
SPITZLEY, J. H., S. 2/c. 

Stacey, A. E., Jr., Capt., USNR. 
STEEL, R. J., Lt., USNR. 

STERNE, C. M., Lt.-Comdr., USNR 
Stokes, T. A., Lt. (jg), USNR. 
SULLIVAN, T.J., Ensign, USNR. 


TimMis, W. W., Lt.-Comdr., USNR 
Tracy, W. E., Lt. (jg), USNR. 
TURNER, J. P., Jr., Lt. (jg), USNR. 


URDAHL, T. H., Comdr., E-V (S 
USNR. 


VAN ALSBURG, J. H., Lt., USNR. 
VeRvoorT, E. L., Lt. (jg), USNR. 
VETLESEN, G. U., Lt.-Comdr., USNR 


WALDEN, H. K., C.S.F., USNR. 
WESTPHAL, N. E., Lt., U.S.S. Car 
berra, USNR. 
WIDDOWFIELD, A. S., Lt., USNR. 
WILDMAN, E. L., Lt. (jg), USNR. 
WILLIAMS, G. E., A/S, USNCTC. 
WILLIAMS, F. H., Lt. (jg), USNR. 
WILSON, A. M., Ensign, USNR. 
WorKMAN, A. E., Lt. (jg), USNR. 
WYLpD, R. G., Lt., USNR. 


YOuNGER, J. R., Sp. 3/e (T), USNR 


ZINTEL, G. V., Lt. (jg), USNR. 
Zurow, W. A., Ensign, USNR. 


Rank and Branch of Service 
Unknown 


BaTEs, J. H. 
BiuM, R. J., JR. 
BRANIFF, P. R. 
BREYER, Frederick. 
CANNON, B. K. 
DILLENDER, E. A. 
Faxon, H. G. 
HoutMEs, D. W. 
Houwzer, R. J., JR. 
JOHNSON, L. O. 
KOTZEBUE, R. W. 
LINK, C. H. 
MeateEs, R. F. 
MELTON, H. E. 
ORMISTON, J. B. 
RODEFFER, E. W. 
Roper, R. F. 
Rosas, M. L. 
Ross, D. S. 
SMITH, W. P. 
TutscuH, R. J. 
VoLk, G. H. 

Von ROSENBERG, P. C. 
WriGcutT, N. S., JR. 
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Members in Allied Service 


Auisop, R. P.* 

Armour, E. G., RCAF. 

BALLANTYNE, G. L., Instructor, RCAF. 

parreTT, C. M., Capt., Canadian 
Army. 

BELLMAN, J. V., Ch. Petty Officer. 

Bisnop, J. W., Lt.-Col., Canadian Ac- 
tive Service Forces. 

BopMER, Emmanuel, Lt., Air Force. 

BowERMAN, E. L., F1/Lt., RCAF. 

Butt, Roderick E. W.* 

DaNniEL, W. E., 2nd Lt., Royal Ar- 
tillery 

pion, A. N., F/O, RCAF. 

DowLeR, E. A., Lt., Canadian Army, 
RCOE. 

Fox, J. H., Lt.-Col., Ordnance Co., 

Canadian Army. 





















* 





F. C. HOUGHTEN NOW 
COMMANDER 


The recent promotion of F. C. 
Houghten to the rank of Com- 
mander with the U. S. Navy was 
announced. His duties with the 















Comdr. F. C. Houghten 





Navy have pertained to the im- 
provement of living conditions on 
naval vessels as affected by the at- 
mospheric environment. They have, 
therefore, continued along the lines 
of much of his previous research 
work for the Society. He is at- 
tached to the Research Division of 
the Bureau of Medicine and Sur- 
gery in Washington, D. C. 









KURTZ IN THE ALEUTIANS 


S/Sgt. Adolph E. Kurtz, former- 
ly on the staff of the Research 
Laboratory, is now somewhere in 
the Aleutians. He sends greetings, 
and reports that he sees the results 
of the Society’s past work in the 
far north, a place “of ever-changing 
Weather, with wind, fog, snow, rain, 
and very little sunshine. We are 
quartered in Pacific and Quonset 
Huts, which very satisfactorily 
solve the urgent housing problems 
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Hi., H. G., Sub. Lt., Engr., RCNVR. 
JouNS, C. F., Sqdn. Leader, RCAF. 
KITCHEN, W. H. J., Elec’] Lt., RCNVR. 
LABONNE, Henri, Capt., Canadian 
Army. 
MARRINER, J. M. S., Lt.-Comdr., RCNR. 
MACLACHLAN, V. D., F1/Lt., RCNVR. 
NorFo.k, L. W., Lt.-Col., H. M. Forces, 
Royal Engrs. 





Killed in Action 
Foster, Phil H., Wing Commander 
in RAF (Flin Flon, Manitoba, 
Canada.) 
TEMPLE, Harold L., Flying Officer, 
RAF (London, England). 














in this and similar theaters of op- 
erations. These huts are quite com- 
fortable, mostly because of their 
efficient use of insulation, and the 
simple but efficient oil-heating 
stoves used in them. I feel certain 
that the Society’s research and 
standardization work had much to 
do with the design of these com- 
fortable quarters for our service- 
men.” 

Since last December Sergeant 
Kurtz has been on his present as- 
signment with the Army Service 
Forces handling personnel admin- 
istration, where a specially trained 
group of technicians provides ori- 
entation, recreational, and athietic 
activities for troops in the Aleu- 
tians’ theater. 

In his note to the Secretary of 
the Society, Sergeant Kurtz said, 
“T trust that the great work of the 
ASHVE continues as an integral 
part of our united war effort.” For 
anyone desiring to write him, he 
should be addressed: 38th Special 
Service Co., APO 980, care Post- 
master, Seattle, Wash. 








S/Set. A. E. Kurtz 





McDONALD, Ivan.* 

NEVIN, J. F., Capt., 
Command. 

NOVOLANSKY, S. I., Fl/Set., RCAF. 

PENNOCK, W. B., Lt.-Col., RCE, 8th 
Canadian Div. 

PouGHER, B. R. E., 
A. T. Coy R. E. 

Price, E. H., Capt., Q.M.C., RCE. 

PrYKE, J. K. M.,* Capt., Royal Army 
Ordnance Corps. 

RICHARDSON, R. D., Sget., Bombardier, 
Royal Regt. Artillery. 

ROBINSON, Jack A.* 

SMITH, G. E., Major, RCE. 

WILKINSON, Arthur, F1/Lt., RCAF. 

Woop, A. W., FI/Lt., RCAF. 


Hq., Eastern 


Set., 110 (el) 





tPrisoner of wat 


*Rank and Branch of Service unknow! 











COLUMBUS GROUP 
HOLDS MEETING 


At a meeting of ASHVE mem- 
bers in Columbus, Ohio, June 19, 
action was taken to organize a 
Central Ohio Chapter of the So- 
ciety. Allen W. Williams, Secre- 
tary of the organizing group, an- 
nounced that there were 28 on 
the Charter Membership roll, and 
they had signed a petition for a 
charter. 

The guest speaker was R. Louis 
Towne, Surface Combustion 
Corp., Toledo, Ohio, who address- 
ed the gathering on Aircraft 
Heaters. Mr. Towne gave a graphic 
picture of the problems in air- 
craft heating, and his talk was in- 
teresting and instructive. As a re- 
sult of the discussion it is believed 
that there will be an increase in 
the membership of the Columbus 
group. The next meeting is sched- 
uled for Tuesday, September 12, 
1944. 


MINE VENTILATION 


Construction details for a stand- 
ard-type mine door frame and in- 
terchangeable mine _ ventilating 
doors, used with considerable effi- 
ciency in anthracite collieries of a 
Pennsylvania mining company, are 
contained in a Bureau of Mines in- 
formation circular 7280, just re- 
leased by Dr. R. R. Sayers, Bureau 
Director, Washington 25, D. C. 

The publication contains draw- 
ings showing the elevation, plan 


view, and details for building the 
door and door frame. 

















CHAPTER 


Atlanta 


Cincinnati 


Delta 


Golden Gate 


Illinois 


Indiana 


iowa 


Kansas City 
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MEETING 
DATE 


May 29 


June 6 





‘May 3 


| 


May 26 


| April 19 





| April 12 


May 23 





SUMMARY OF LOCAL CHAPTER MEETINGS 


| 


SUBJECT SPEAKERS 
None 
Annual Meeting 
| 
None 





| 


| Automotive Radia-|L. P. Saunders, 
tor Development Treasurer of 
ASHVE, Lock- 

port, N. Y. 


| 


| Annual Meeting 


Present and Fu-|s. H. Downs, Pres. 
ture of Society of ASHVE, Kal- 
amazoo, Mich. | 


Electronics in In- | Karl Keller, Gen- 
dustry eral Electric Co. 


| 
| 
| 
| ae 
Air Conditioning| A. J. Offner, 2nd 
and Heating in|} Vice - Pres. 


South America ASHVE, New 
York, N. Y. 


C. F. Boester, St. Louis, 


| 
| | 


‘History of_the/Clarence North,| 


| | 


| Seed Corn Dry-| Chief Engr.,| 
ing Industry | Campbell Heat- | 

i ng Co., D es 

| Moines 


The Lure of the | E. W. Miller, Man- 


Curve Ahead | aging Editor, 
Olathe Mirror | 
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] 
| 


ATTEN! 
RAT! 


OTHER FEATURES ATTENDANCE 


Georgia Society of Meas- 15 0.35 

urement Control was 
host to ASHVE. Gen- 
eral Electric Co. con- 
tributed three films| 
“Frequency Modula-| 
tion,” “Welding” and 
“Television.” 


Election of Officers 48 1.0 


Officers 21 0.49 


Education Sound Film 
of Sperry Gyroscope 
was presented 


Election of 


0.5 


Election of Officers 41 


77 0.51 


Mrs. Downs was intro- 
duced by Pres. C. E. 
Price 


Report of Tellers an- 


| 
| 
nounced 


Pres. W. C. Bevington 41 0.56 
announced appoint- 

ment of Membership, 

Legislative, Finance, 

and Meetings Commit- 

tees | 


tro 


Election of Officers 52 0.7 


Report from Treasurer. 
and Membership and} 
Legislative Commit- 
tees’ Reports were 
presented 








was a guest 
| | 


Discussion on a State! 
Ventilating Code 
| 


Installation of Officers | 79 1.06 











Nel 


Hes 





} 
| 
| 
| 
| 


CHAPTER DATE 
NCE = | 
Massa- May 16 
chusetts 
Michigan May 23 


Minnesota May 22 


Montreal May 15 


Nebraska May 9 
New York May 15 
Northern May 8 
Ohio 


North Texas | May 15 


Oklahoma | May 31 


Oregon April 11 






MEETING 


| 


SUBJECT SPEAKERS 


Refrigeration and C. S. 
Air Conditioning 
at the Pentagon 
Bldg., Washing- 
ton, D. C. 


Leopold 
Cons. Engr. 
Philadelphia Pa 


Annual Meeting None 


Activities of Chap- Pres. F. W. Legler 
ter During Past 
Year 


Inspection trip None 
through the 
Noorduyn Avia- 


tion Plant 


Resume of Events’ B. G. Peterson 
Scheduled for 


Future Meetings 


Engineering High-| A. C. W. Siecke 
lights of the Sal- Cons. Engr.., 
vaging of the Merritt - Chap- 
Normandie man Scott Corp., 

New York, N. Y. 


Development of|Dr. M. E. Berry 
All-Year Air! Dir. of Research 
Conditioning Servel, Inc. 


Air Conditioning H. C. Peirce, Asst 
Unit andIts Ap-| Mgr., Air Cond. 
plications | Div., Servel, Inc. 


Masters of Mole- Presented by H. 
cules (film in D. Fowlkes, The 
technicolor) Texas Co. 


Phases of Chapter| —.T.P. Ellingson 
Activity Pres. of Chapter 


Flow of Gas|S. H. Downs, Pres. 
of ASHVE, Kal- 
amazoo, Mich. 


The 
and Air in Va-| 
rious Systems | 


Joint 


Capt. M. F. 


Report of 


Past 


OTHER FEATURES 


meeting 
ASRE 


Louis, Mo., was intro- 
duced. 

Resolutions on 
of W. E. Stark 


adopted 


death 
were 


Tellers sub- 


mitted 


President’s Mem- 
ory Book presented to 
S. S. Sanford 


Election of Officers 


Leo Garneau was elected 


Report of 


official delegate to 
Semi-Annual Meeting 


Nominating 
Committee was sub- 


mitted 


“Soldiers of the Soil,” a 


Pres. R. 


L. 


E. 


A 


Election 


film by E. I. du Pont 
de Nemours & Co., 
Inc. 


A. Wasson in- 
troduced J. W. Mar- 
kert, Washington, D. 
C., as guest 


T. Avery reported on 
supply of “Freon” and 
its allocation 


G. L. Tuve reported 
for Nominating Com- 
mittee 


J. Stern reported on 
status of membership 


round-table discussion 
followed 


of Officers an- 
nounced 


Installation of Officers 
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with 


Carlock, St. 


ATTENDANCE 


47 


63 


68 


19 


158 


62 


44 


ATTENDANCE 


RATIO* 


O83 


0.60 


1.0 


0.85 


O.R86 


0.70 


0.65 
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MEETING | | | ATTEN! wwe 
| 











CHAPTER DATE a SUBJECT SPEAKERS OTHER FEATURES | ATTENDANCE!  Ratio* 
| es | 
— May 3 Radiant Heating | Erwin L. Weber Prof. E. O. Eastwood 29 0.5 
orthwest | | introduced speaker 
| | Newly elected officers | 
| announced 
| 
, , 
Philadelphia | May 11 Annual meeting | None Edwin Elliot turned the 59 0.4: 
| gavel over to A. C. 
Caldwell, incoming 
president 
| 
Pittsburgh | May 15 None A. F. Nass reported for 32 0.52 
Nominating Commit- 
tee 
| 'Miss Faye Parker en-| 
tertained with songs 
St. Louis | May 9 Flow of Air and |S. H. Downs, Pres. In celebration of 25th 52 0.88 
| Gases in Vari-| of ASHVE, Kal-| Annual Meeting of St. 
ous Systems amazoo, Mich. Louis Chapter, 13 Past 
| Presidents were in at- | 
tendance 
Installation of new 
officers 
South Texas | May 29 |The Kilgore Bill Messrs. Brandt. Election of Officers 17 0.74 
| No. S. 702 (Del- Barnes, Cooper 
| ta Chapter’s ac-| and Fisher 
tion endorsed by 
| South Texas 
| Chapter) 
Southern | May 10 Activities of the John Delmonte Newly elected officers 42 0.56 
California Plastic Industry announced 
Western | April 17 Outline of Pro-|T. D. Stafford,|Report of Nominating | 27 | 0.90 
Michigan | gram for Semi-. General Chair-| Committee given by 
| Annual Meeting man, Committee Prof. L. G. Miller 
| in Grand Rapids on Arrange- 
ments 
| 
New Foods Make Presented by | 
News (sound Messrs. Dela- 
movie) hanty and Hart- 
man, Birds Eye- 
| Snyder, Inc. | 
Western May 8 Annual Meeting None B. C. Candee reported as 35 | 0.54 
New York Treasurer 
Installation of Officers 





e| M. C. Beman presented 

the past presiding cer- 

tificate to retiring 

Pres. S. M. Quacken- 
bush 


*The attendance ratios shown represent the meeting attendance divided by the Chapter membership. These will be use! 
rartial indication of interest shown by local chapter members in various types of subjects programmed by other local chap 
may be helpful in deciding on subjects for other chapter meetings. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 


for membership in the Society. All applications for membershi 


are to be sent to the Secretary and the names of appli- 


cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other 
approved manner as ordered by the Council. When replies are received from references, the Candidate's application shall 
be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
During the past month 52 applications for membership have been received and the names of these men and their sponsors 


are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership by advis- 


ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


it is the duty of every member to promote. 


Unless objection is made by some member by July 15, 1944, these candidates will be balloted upon by the Council. 
Those elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
ALEXANDER, JOHN L., Mfrs’. Agent, Grand Rapids, Mich. 
Barnes, JOHN C., Br. Megr., National Radiator Co., Washington, D. C 
BATEMAN, WILLIAM H., Partner, Keystone Sales Co., Pittsburgh, Pa 


Becpen, A. G., Jr., Pres., Refrigeration & Appliance Service, Inc., 
Terre Haute, Ind, 
Borer, C. L., Consulting Engr., Dillon, Mont. 


Bren, Leo W., Asst. Mer., Grudem Brothers Co., St. Paul, Minn. 


RucKINGHAM, R. B., Partner, Associated Southern Industries, Memphis, 
Tenn. 

CaLLAN, WILLIAM D., Dept. Mer., The Philip Carey Manufacturing Co., 
Lockland, Ohio. 


Copgre, J. M., Director, Codere, Ltd., Sherbrooke, Que., Canada. 
Dawson, Frep C., Engr., B. F. Sturtevant Co., Boston, Mass. 


DevtH, GERALD Q., Asst. Engr., Engrg. Experiment Sta., Ohio State 
University, Columbus, Ohio. 

Ferretti, Jutius J., N. Y. Mer., U. 8S. Air Conditioning Corp., New 
York, N. Y. 

Foss, BENJAMIN S., Jr., Field Engr., B. F. Sturtevant Co., Dallas, Tex 


Fox, Ernest C., Mer., Htge. & Cooling Dept., Hager & Cove Lbr. Co., 
Lansing, Mich. 

Gray, Emerson G., Food Engr., Featherweight Foods, Inc., Fort Kent, 
Me. 

Jasper, HAROLD C., Pres., Andy J. Egan Co., Inc., Grand Rapids, Mich. 


JENNINGS, JAMES H., Htg. & Vtg. Engr., General Electric Co., Fort 
Wayne, Ind. 

KgaTTs, Rotta M., Field & Sales Engr., Russell R. Gannon Co., Cin- 
cinnati, Ohio. 

Laws, CHARLES W., Plant Supvr. of Htg., Rapid City Army Air Base, 
Rapid City, S. D. 

Legs, JOHN, Engr., Board of Education, Detroit, Mich. 


MARSHALL, Harotp W., Mech. Engr., T. H. Buell & Co., Denver, Colo 


S Martin, W. A., Megr., Air Cond. Dept., American Heating Co., Wash- 


ington, D. C. 

MaTHIS, ALEXANDER, Mech. Engr., Reynolds, Smith & Hills, Jackson- 
ville, Fla. 

McDanre.s, James A., Air Cond. Attendant, Allison Div., General Mo- 
tors Corp., Indianapolis, Ind. 

Merer, E. WALTER, Partner, Keystone Sales Co., Pittsburgh, Pa. 


MontEs, E.urs A., Htg. Enegr., Eastern Pennsylvania Supply Co., 
Wilkes-Barre, Pa. 


Nichots, L. F., Br. Mgr., American Radiator & Standard Sanitary 
Corp., Columbus, Ohio 


Nott, MICHAEL P., Air Cond. Sales Engr., Servel, Inc., Houston, Tex. 


NORMAN, Epwarp A., Jr., Design Engr., Surface Combustion, Colum- 
jus, Ohio. 


PasEk, LEoNaRD E., Development Engr., Kimberly-Clark Corp., Wash- 
ington, D. C. 


Porta, | oe D., Supt. & Engr., The Smith-Gibbs Co., Provi- 
dence, 


Ports, AMos P., Chief Ener., Logan Clay Products Co., Logan, Ohio. 


Prurrr, CLARENCE H., Air Cond. Operator, Allison Div., General Motors 
Corp., Indianapolis, Ind. 

Ross, a ee A., Engr., Vancouver School Board, Vancouver, B. C 
Canada, 


RoTrM AN, Grorce B., Engr., W. H. Sullivan Co., Inc., Greensboro, N. C. 


Sack, HERMAN S., Archt. & Engr., Waldorf System, Inc., Boston, Mass 


W. W. Bradfield 
T. D. Stafford 
W. H. Littleford 
W. D. Marshal 
E. S. Tower 
P. A, Edwards 
Ss. E. Fenstermaker, Jr 
G. B. Supple 
T. J. Sullivan 
Kk. K. Webster 
H. R. Nichols 
William McNamara 
W. E. Thorpe 
J. D. Flinn 
W. A. Juergens 
K. A. Wright 
A. F. Lamontagne 
Rk. A. Standring 
A. C. Bartlett 
R. L. Lincoln 
D. H. Wyatt 
J. D Slemmons 
L. F. Hanson 
Vv. J. Cucci 
L. C. McClanahan 
J. A. Ray 
L. G. Miller 
Cc. li. Pesterfield 
Ww. C. Jones 
Ss. L. Gregg 
H. D, Bratt 
T. D. Stafford 
S. E. Fenstermaker, Jr 
G. B. Supple 
W. M. Myler, Jr 
D. H. Wyatt 
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H. P. Dolan 
*J. M. Nadon 
D. J. MeQuaid 
Fr. L. Adams 
A. P. Mergardt 
R. K. Thulman 
A. J. Edge 
J. C. Pastor 
R. D. Tutt 
R. Il. Drum 
A. F. Metzger 
T. F. Rockwell 
M. F. Blankin 
A. E. Kriebel 
J. D. Slemmons 
H. R. Allonier 
A. B. Banowsky 
F. C. Brandt 
W. M. Myler, Jr. 
D. H. Wyatt 
R. S&S. Dill 
Ss. L. Greeg 
>. W. Gibbs 
J. C. Hartwell 
D. H. Wyatt 
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Savoir, J. L. Rotanp, Codere, Ltd., Sherbrooke, Que., Canada, \. FP. Lamontagne i A. Hamlet 


R. A. Standring Leo Garneau 
SHAW, GEorGE W. D., Supt. & Engr., Lorne P & H Co., Detroit, Mich, W. H. Old R. S. M. Wilde 
E. F. Hyde F. X. Marzolf 
Speer, JULIAN, Megr., Julian Speer Co., Columbus, Ohio. J. D. Slemmons H. R. Allonier 
D. H. Wyatt R. B. Breneman 
SPENCER, IRVIN B., Owner, Irvin B. Spencer Co., Columbus, Ohio. D. H. Wyatt J. D. Slemmons 
R. B. Breneman H. R. Allonier 
STERN, Lester M., Student, Case School of Applied Science, Cleveland, G. L. Tuve L. G. Seigel 
Ohio. *D. K. Wright, Jr *R. V. Brown 
SULLIVAN, W. H., Jr., Vice-Pres., W. H. Sullivan Co., Inc., Greens- Cc. Z. Adams Kar! Selden, Jr 
boro, N. C. Harry Hoffman P. L. Guest, Jr 
UNDERWOOD, GrorGEe T., Federal Public Housing Authority, Washing- Cc. R. Kidd R. Skagerbereg 
ton, D. C. H. H. Koster Ss. L. Greeg 
VISINTINE, Epwarp C., Owner & Mer., Madison Plumbing & Heating H. R. Allonier R. B. Brenemar 
Co., London, Ohio. J. D. Slemmons W. M. Myler. J 
VON Orto, Ropert E., Naval Archt., U. S. Maritime Commission, Wash- J. W. Markert F. A. Leset 
ington, D. C. J. H. Fogg H. H. Hill 
WALTERS, THOMAS A., Dir. of Research, American Blower Corp Ek. L. Hogan A. P. Darlingt 
Detroit, Mich. H. E. Barth H. E. Paetz 
WHEALTON, DANIEL J., Chief Draftsman & Supvr., Atlantic Basin [ron V. J. Cucei M. S. Smith 
Works, Brooklyn, N. Y. D. G. Milligan W. W. Short 
WILL, CLARENCE A., Mfr's. Repr., Indianapolis, Ind. J. EB. Clemens W. C. Bevingtor 
R. D. Tutt Ss. E. Fensterm: 
WILSON, KENTNER L., Branch Mer., Minneapolis-Honeywell Regulator Fr, C, Purcell H. E. Paetz 
Co., Detroit, Mich. G. D. Winans H. E. Ziel 
WINTER, CLAUDE L., Engr., Link-Belt Co., Grand Rapids, Mich W. W. Bradfield H. D. Bratt 
F. C. Warren C, A. Simonds 
WITHERIDGE, WILLIAM N., Director & Chief Engr., Bureau of Indus- T. H. Mabley R. H. Obersc! 
trial Hygiene, Detroit Department of Health, Detroit, Mich. R. H. Berryman R. D. Randall 
WoopBRIDGE, WILLIAM L., Owner, Woodbridge Plumbing & Heating, M. B. Shea W. G. Boales 
Milford, Mich. J. B. McCrea ir. X. Marzolt 


* Non-Member. 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Me 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, s 
8, of the By-Laws, the following list of candidates elected: 





MEMBERS ASSOCIATES 
BAZILLE, CLARENCE H., Mgr. of Htg. Dept., Harry Lee Plumbing & BicELtow, F. H., Branch Mer., Ile Electric Ventilatin 
Heating, Burlingame, Calif. Memphis, Tenn. 
SEAN, THOMAS H., Jr., Utilization Engr., New Orleans Public Bock, I. L, Carrier-Bock Co., Dallas, Texas. (Reinstateme« 
Service, Inc., New Orleans, La. 
CHADWICK, JoHN B., Engr. Repr., Manchester Dist., Colwyn Bo.tes, Harry S., Mer., Mid-State Frozen Egg Corp., Ind p | 
Chambers, Manchester, England. (Reinstatement) Ind. S 
CREW, Morris W., Dept. Mgr., Perfex Corp., Milwaukee, Wis BuTLER, RopertT P., Partner, Kerr Machinery Co., Detroit, M m 
DUNLAP, R. L., Engr., John H. Kitchen & Co., Kansas City, Mo. CONOVER, DONALD D., Gas Repr., Philadelphia Electric Co., ‘ t 
(Reinstatement) Pa 
4 
DusossoiT, EpMoNpD A., Treas., Lynch & Woodward, Inc., Boston, 
Mass. (Reinstatement) Coscrove, JAMEs J., Wholesale Mgr., LaSalle Coke Co., M 
Que., Canada. 
GARDNER, FrRANcIS B., Secy.-Treas., H. S. McClelland, Inc., Los 
Angeles, Calif. GOODWIN, FRANK T., Repr., Forest City Foundries C Ri 
HARTSFIELD, CHARLES G., Field Refrigeration Engr., Hq. Fourth Rapids, Mich. ; 
Service C é Atlanta, Gis , : . . , , 
Service Command, Atlanta, Ga LABADIE, WILLIAM, Supt. Estimating, Universal Plumbing & 
HILMER, RALPH H., Enegr., C. G. Hokanson Co., Los Angeles, Calif. ing Co., Toronto, Ont., Canada Ae 
HUMMEL, Davip M., Mgr. of Engrg., Yale University Service Lewis, J. C., Factory Repr., Drayer & Hanson, Inc., & I ; 
Bureaus, New Haven, Conn. Bellaire, Tex. 
oe , . Tati ‘ - ‘ ‘levels ) " ’ - 
KouBek, J. V., Engr., National Carbon Co., Cleveland, Ohio. Orr, WELDON J., Draftsman, James A. Kearns, Montre 
L, HOMMEDIEvU, Curtiss L., Htg., Vig. & Fire Protec. Engr., The Canada. P 
Foskett & Bishop Co., New Haven, Conn. ' D ‘al M c E a W Mi 
x“ . . Oris, ALFRED L., st. Sales Mer. arage F: Co., es 
McDonaLp, FRANK L., Branch Mer., Barber Colman Co., Los ar * , Dist. Sales Mgr., Clarage Fan <a 
Angeles, Calif. : : ' 
Murray, WILLIAM W., JrR., Vice-Pres., Almirall & Co., Inc., New SHEA, FrRaANciIs X., Eastern Repr., Farr Co., New York, N Me 
York, N. Y. (Advancement) ~—- 
Myrick, J. W. H., Lt. Col. (Retired), Div. of Smoke Inspection, Sippury, Roy W., Sales Engr., Chase Brass & Copper Co , 
The Commonwealth of Massachusetts, Boston, Mass. (Rein- bury, Conn. Me 


aaa gue SmiruH, Howarp W., Jr. Et Southern Califor: T 
, , . , . . : * 3 ha I . OWARD — | = unkr., SPoutne»ri a ornia t 
Norris, WILLIAM P., Assoc. Engr., U. S. District Engineers Office, Co., Los Angeles. Calif 

~ a , Los Angeles, alif, 

Galveston, Tex. (Advancement) 
OBERSCHULTE, RIcHaARD H.,. Sales & Field Engr., D. T. Randall & SMITH, NORMAN A., Pres., Norman A. Smith Co., Toront 








Co., Detroit, Mich. (Advancement) Canada. 
O'NEILL, JosepH F., Mech. Engr., Trane Co. of Canada, Ltd., ’ 4 r : F 

Toronto, Ont., Canada . Wessy, VERNON L., Chief Operating Engr., Utilities © 

pag eA . , : Dept., Electro-Motive Div., General Motors Corp., La g 

Scuutz, WaLrer F., Senior Partner, Schulz & Norton, Memphis, hi ba hea Na pi te VOT 

Tenn. - 
SIMONDs, CHAUNCEY A., Owner, Grand Rapids, Mich. WILLIAMS, OLiver L., Distr., Bryant Heater Co., Pittsbur: 
TOUPIN, VALERIEN, Htg. Engr., Municipal Buildings Dept., Mon- . ‘ . , : . : 
sa treal, Que Gheeda . ' ™ WriGuT, Jack, Owner, Canadian Plumbing & Heating Sp 

ea er ae - . : Ltd., Montreal, Que., Canada. , 

WAGENBRENNER, L. H., Chief Mech. Engr., Ralph E. Phillips, Los viet. ® ond 

Angeles, Calif. JUNIORS . 
WaTSON, CHARLES E. W., Pres., John Watson & Co., Ltd., West- . M 

mount, Que., Canada. NELSON, Norris T., Vtg. Engr., Bethlehem Steel Co., Sa . ion 
WELLFORD, WALKER L., Jr., Secy., Chickasaw Wood Products Co., cisco, Calif. Ma, 

Memphis, Tenn. os ’ ae ner PORTER, FRANK, Owner, Porter Engineering Co., Silver Sp M N 
WHYBREW, GEORGE H., Chief Mech. Engr., Giffels & Vallet, In¢ Me. 

Detroit, Mich. SMITH, VERNON PD., Draftsman, A. M. Kinney, Inc., Ci Sta 
Woopson, Epwarp G., Mer., The Trane Co., Memphis, Tenn. Ohio. re 
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PROMAEME aS ree cst ce seccccccccccscccesessceseces S. H. Downs 
St NN « xc cwecccaceccescessstsas C.-E. A. WINSLOW 
gecond Viee-President. ... 1.0.0... cccccscccces ALFRED J. OFFNER 
SORNENs Ba 5525 030s cosa nccencceectnsebceae L. P. SAUNDERS 
PERG ers as eccesscencescsscerecevense A. V. HUTCHINSON 
Ce PONY « cc ccccsccceccncesesocosesen CarL H. FLINK 


Council 


s. H. Downs, Chairman C.-E. A. Winslow, Vice-Chairman 

Three Years: C. M. Asuiey, L. T. Avery, L. E. SEeiey, G. D. 
WINANS. 

Two Years: J. F. Coiurns, Jr., James Hout, E. N. MCDONN&SLL, 
T. H. URDAHL. 

One Year: W. A. DANIBLSON, L. G. MILLER, A. E. STACEY, JR., 
B. M. Woops, M. F. BLankKIN, G. L. Tuve, Ex-Officio. 


Council Committees 


Erecutwe—A. J. Offner, Chairman; E. N. McDonnell, A. E. 
Stacey, Jr. 

Finance—B. M. Woods, Chairman; L. E. Seeley, T. H. Urdahl, 
L. P. Saunders, Ex-Officio. 

Membership—M. F. Blankin, Chairman; J. F. Collins, Jr., G. D. 
Winans. 

Meetings—C.-E. A. Winslow, Chairman; L. T. Avery, L. G. Miller. 

standards—L. P. Saunders, Chairman; C. M. Ashley, James Holt. 


Advisory Council 


M. F. Blankin, Chairman; Homer Addams, D. 8. Boyden, W. H. 
Carrier, S. E. Dibble, W. H. Driscoll, E. O. Eastwood, W. L 
Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt, 
W. T. Jones, D. D. Kimball, G. L. Larson, S. R. Lewis, Thornton 
Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard. 


Nominating Committee 


CHAPTER REPRESENTATIVE ALTEKNATE 
Atianta T. T. Tucker I. B. Kagey 
Cincinnati G. V. Sutfin H. A. Pillen 
Connecticut H. E. Adams Stanley Hart 
Delta J. 8. Burke Cc. B. Gamble 
Golden Gate R. A, Folsom Cc. E. Bentley 
Illinois E. M. Mittendorff A, O. May 
Indiana G. B. Supple J. G. Hayes 
lowa c¢, W. Hellstrom W. W. Stuart 
Kansas Cily lb. M. Allen W. A. Russell 
Manitoba Fr, L. Chester William Glass 
Massachusetts kK. G. Carrier R. T. Kern 
Michigan 5. S. Sanford W. H. Old 
Minnesota R. C. Jordan F. B. Rowley 
Montreal T. H. Worthington A. B. Madden 
Nebraska Db. E. McCulley B. G. Peterson 
New York R. A. Wasson Cc. 8S. Koehler 
North Carolina Arvin Page P. L. Guest, Jr. 
North Texas G, A. Linskie E. T. Gessell 
Northern Ohio L. S. Ries John James 
Oklahoma E. T. P. Ellingson 
Ontario V. J. Jenkinson W. C. Kelly 
Oregon E. C. Willey 
Pacific Northwest M. N. Musgrave J. D. Sparks 
Philadelphia H. B. Hedges Edwin Elliot 
Pittsburgh T. F. Rockwell Kk. H. Riesmeyer, J: 
St. Louis G. B. Rodenheiser Cc. F. Boester 
South Texas J. A. Walsh A. B. Banowsky 
Southern California Leo Hungerford W. O. Stewart 
Washington, D. C. F. A, Leser W. H. Littleford 
Western Michigan Cc. H. Pesterfield J. W. Miller 
Western New York S. M. Quackenbush Ss. W. Strouse 
Wisconsin A. 8. Krenz M. W. Bishop 


Officers of Local Chapters 


Atianta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, M. M. Crout, 412 Houston St., N. E. 
Secretary, L. L. Barnes, 3995 N. Stratford Rd. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, O. Meets, 
Second Tuesday. Honorary President, Capt. C. E. Hust. Presi- 
dent, G. V. Sutfin, 1005-6 American Bldg., Cincinnati 2. Secre- 
tary, A. W. Edwards, 626 Broadway, Rm, 307, Cincinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, A. Teasdale, 20 Ashmun St. Secretary, Winfield 
Roeder, 405 Temple St. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Cressy, 423 Baronne St., New 
Orleans 13. Secretary, J. S. Burke, 317 Baronne St., New Or- 
leans 9. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, L. Peterson, 2 
Indian Rock Path, Berkeley. Secretary, James Gayner, 260 Cali- 
fornia St., San Francisco 11. 


Winois: Organized, 1906. Headquarters, Chicago, Ill. Meets, 
Second Monday. President, A. O. May, Room 925, 53 W. Jackson 
Bivd., Chicago 4. Secretary, C. M. Burnam, Jr., Room 1605, 
N. Michigan Ave., Chicago 2. 


wdiana: Organized, 1943. Headquarters, Indianapolis, Ind. 
Aeets, Fourth Friday. President, W. C. Bevington, 730 Indiana 
Pythian Bldg. Secretary, C. W. Stewart, 1001 York St. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, 
Second Tuesday. President, W. W. Stuart, 417 9th St. Secretary, 
L. E. Hedeen, 1421 Bertch, Waterloo. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First Monday. President, D. M. Allen, 215 Pershing Rd., 
Kansas City 8. Secretary, R. E. Bade, 1102 Commerce Bldg. 


, Manitoba: Organized, 1935. Headquarters, Winnipeg, Man. 
Meets, Third Thursday. President, Einar Anderson, 152 Banner- 
man Ave. Secretary, F. T. Ball, 810 9th Ave., W., Calgary, Alta. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, D. M. Archer, 143 Federal St., 
Boston 10. Secretary, C. W. Larson, 184 Sycamore St., Roslindale. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, W. H. Old, 1761 
Forest Ave. W., Detroit 8. Secretary, A. E. Knibb, 1003 Maryland 
Ave., Detroit 30. 

Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, F. W. Legler, 17 W. 28th St. 
Secretary, F. H. Schernbeck, 1057 10th Ave. S. E. 
pmontreal: Organized, 1936. Headquarters, Montreal, Que. Meets 
hird Monday. President, A. M. Peart, 637 Craig, W. Secretary, 

Garneau, Room 832, Dominion Square Bldg. 

Nebraska: Organized, 1940. Headquarters, Omaha. Meets, Sec- 
ond Tuesday. President, B. G. Peterson, 6235 Florence Blvd. 
Secretary, D. E. McCulley, 1101 Jackson St., Omaha 8 
“ew York: Organized, 1911. Meptquartere, New York, N. Y. 
— Third Monday. President, C. 8. Koehler, 4374 Richardson 
Ave. New York 66. Secretary, Carl H. Flink, Room 3000, 51 
Madison Ave., New York 10. 
unorth Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Steen Quarterly. President, F. E. P. Klages, 1034 Jefferson 
- ndard Bldg., Greensboro. Secretary, W. L. Hunken, 707 Guil- 
ord Bidg., Greensboro. 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. 
Meets, Third Monday. President, L. C. McClanahan, 603 Great 
National Life Bidg. Secretary, E. J. Stern, 701 Burt Bidg., 
Dallas 1. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, O 
Meets, Second Monday. President, D. L. Taze, 1302 Swetiana 
Bidg., Cleveland 15. Secretary, R. H. Cutting, 3795 Glenwood 
Rd., Cleveland Heights. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, Okla. 
Meets, Second Monday. President, E. T. P. Ellingson, 314 Sav 
ings Bildg., Oklahoma City 2. Secretary, G. T. Donceel, Oklahom: 
Natural Gas Co. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets, 
First Monday. President, A. S. Morgan, 156 Glenmanor Dr. Sec- 
retary, H. R. Roth, 57 Bloor St., W. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, 
Thursday after First Tuesday. President, E. C. Willey, Oregon 
State College, Corvallis. Secretary, G. H. Risley, 516 S. W. Oak 
St., Portland 4. 


Pacific Northwest: Organized, 1928. Headquarters, Seattle, 
Wash. Meets, Second Tuesday. President, M. N. Musgrave, 
2019 Third Ave., Seattle 1. Secretary, J. b. Sparks, 7331 W. 
Green Lake Way, Seattle 3. 


Philadelphia: Organized, 1916. Headquarters, Philadelphia, Pa. 
Meets, Second Thursday. President, A. C. Caldwell, 550 So. 48th 
St., Philadelphia 43. Secretary, J. O. Kirkbride, Fourth and 
Locust Sts., Philadelphia 6. 


Pittsburgh: Organized. 1919. Headquarters, Pittsburgh, Pa. 
Meets, Second Monday. President, T. F. Rockwell, Carnegie In- 
stitute of Technology, 5 ay Park. Secretary, E. H. Ries- 
meyer, Jr., 231-33 Water St., Pittsburgh 22. 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meets, 
First Tuesday. President, G. B. Rodenheiser, 4431 Finney Ave., 
St. Louis 13. Secretary, B. L. Evans, 571 Stratford Ave., Uni- 
versity City. 

South Texas: Organized, 1938. Headquarters, Houston, Texas. 
Meets, Third Friday. President, A. B. Banowsky, 3735 Ingold, 
Houston 5. Secretary, B. P. Fisher, Box 92, Houston 1 


Southern California: Organized, 1930. Headquarters, Los An- 
geles, Calif. Meets, Second Wednesday. President, Leo Hunger- 
ford, 3485 Wonderview Pl., Los Angeles 28. Secretary, Arthur 
Theobald, 336 North Foothill Rd., Beverly Hills, Calif. 


Washington, D. C.: Organized, 1935. Headquarters, Washing- 
ton, D. C. Meets, Second Wednesday. President, J. W. Markert, 
8506 Garfield St., Bethesda, Md. Secretary, A. S. Gates, Jr., 111 
County Rd., Kensington, Md. 


Western Michigan: Organized, 1931. Headquarters, Grand 
Rapids, Mich. Meets, Second Monday. President, C. H. Pester- 
field, Michigan State College, East Lansing. Secretary, V. H. 
Hill, 2111 Colvin Court, Lansing 10. 


Western New York: Organized, 1919. Headquarters, Buffalo, 
N. Y. Meets, Second Monday. President, S. W. Strouse, 493 
Franklin St., Buffalo 2. Secretary, G. E. Adema, 39 W. Balcom 
St. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. 
Meets, Third Monday. President, I. J. Haus, 3880 N. Richards 
St., Milwaukee 1. Secretary, M. W. Bishop, 231 W. Wisconsin 
Ave., Milwaukee 3. 
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Special Committees 


Admission and Advancement: T. T. Tucker, Chairman (one year) ; 
H. B. Hedges (two years) ; C. H. B. Hotchkiss (three years). 


ASHVE-IES Joint Committee on Lighting and Air Conditioning: 
P. M. Rutherford, Jr., Chairman; W. R. Beach, B. C. Candee, 
W. G. Darley, Bruce Jensen, C. L. Kribs, Jr. 


Chapter Relations: H. E. Sproull, Chairman; W. A. Danielson. 
C. W. Johnson, C. E. Price, M. F. Rather, T. D. Stafford. 


Code Committee on Testing of Heavy Duty Fan Furnaces: E. K. 
Campbell, Chairman; H. D. Campbell, A. P. Kratz, W. J. 
MaGirl, A. A. Olson, B. B. Reilly, H. J. Rose, H. A. Soper. 


Constitution and By-Laws: John Howatt, Chairman; R. H. Car- 
penter, W. A. Russell. 


F. Paul Anderson Award: C.-E. A. Winslow, Chairman; D. S. 
Boyden, L. L. Lewis, F. C. McIntosh, J. H. Walker. 
Guide Publication: J. F. Collins, Jr., Chairman; W. C. Bevington 
Cc. 8. Leopold, T. F. Rockwell, G. H. Tuttle. 
Publication: J. H. Walker, Chairman (one year); L. E. Seeley 
(two years); A. P. Kratz (three years). 
War Service: J. C. Fitts, Chairman; E. K. Campbell, W. H 
Driscoll, E. O. Eastwood, John Howatt. 


°‘@e 
Committee on Research 
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